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FILE NOTE: | et 
There Are 17 Cast-Masters For Every Die Casting N 


ae 3 sich 
ments call for precision parts of a few i rela . 
*s a Cast-Maste t the job. Its 
i i ; there’s a Cast-Master to fit Me | 
o meee asting of 85 pounds, t ; cet 
line x sae with a range of models, each with Td td 
line die cone needs. The chart below is reproduced gerd when ei nd 
fare rg that every die casting shop should have. Be sure and 
catalc s 


Whether your require 


motor blocks, car doors, 
ulness in the field. 


intricate castings such as 
t-Master has proved its use 


er for exceptionally large, 


st-Mast 
MODEL Gow ngs, etc, This huge 2000 ton Cas 


large housings, etc. 


THE CAST-MASTER LINE FOR PRECISION DIE CASTINGS 


PLUNGER GOOSENECK TYPE: Zinc, Lead and Tin COLD CHAMBER TYPE: Aluminum, Brass and Magnesium 





MODEL 7Z 9Z 102 15Z 202 302 40Z 50Z 7A 9A 10A 15A 20A 30A 40A SOA 60A 





Locking Pressure (Tons) 100 200 300 400 500 600 200 300 400 500 600 800 

Ver] 16 19% 23 26 30% 32% 37 46 23 26 321 37 46 
Hors 16 19% 23 26 28% 32% 40 46 23 26 32% 40 46 
Tie Bar Diameter (in.) 24%2 34% 4 5 512 6 7 8 4 5 y 6 7 8 


Space Between Tie Bars (In.) }13%x 16x 19x 21x 23 Hor. 26Y2x 33 Hor. 38x38 26Yex 33 Hor. 38x38 
1342 16 19 21 25 Ver. 26% 30 Ver 1 21 26% 30 Ver 


32x 4Yex 5x 6x 7x 8x 9x Stat. 6x 8x 9x Stat 
Die Mounting Plates (in.) 21Yex 26x 32x 36x 38x 48x 52x 12x60x60 48x 52x 12x60x60 
2142 26 32 36 40 44 54 Mov. 36 44 54 Mov 
10x60x6j 10x60x60 : 
Min 8 12 20 20 12 20 20 20 
Max 36 38 44 5 38 38 44 54 
9 18 18 12 18 18 22 


Tie Bar Centers (in.) 


80 
Die Thickness (In.) 


Min 
Die Stroke (In.) (Adjustable) 
Max 15 24 § 18 24 24 36 


injection Cylinder Dia. (in.) 4 / \ 4% 4% 5% 5% 6% 81% 

Injection Cylinder Stroke (in.) y 7% 14 12to 12to 14to I16to 18to 30 Min 
16 17% 1912 22 24 22to28 44 Max 

Adj Adj Adj Adj Adj Adj 

Metal Pot Capacity (Lbs.) 1000 1000 1000 
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CUSTOMIZED 
ALLOYS. for your specific product 


METALLOGRAPH 


RESEARCH LABORATORY 


QUANTOMETER 


Producers of Quality Aluminum Alloy Since 1938 Quality aluminum ingot is our specialty. Cus- 
tomized alloys to your exact specifications is our 
business. Our laboratory is equipped with the most 
modern equipment—such as quantometer and 

+h metallograph to insure that each melt is on- 
grade metal. 


4 mb Remember, the best in finished product can 
4 only be made from the best quality ingot. 


ALUMINUM and MAGNESIUM, INC. 


1 HURON STREET « P.O. BOX 720 * SANDUSKY, OHIO « TELEPHONE: MAin 6-4610 


P.O. BOX 156 + Corona, California . Telephone: REdwood 7-2922 
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FEATURE ARTICLES THREE STEPS TO A FINISHED PRODUCT 


It’s doubtful that any other metal-forming method produces a finished 
shape as economically as extrusion: extrude, cut, minor finishing 


GREATER INDUSTRIAL USE OF EXTRUSIONS 


A good barometer for predicting usage of extrusions is the sale of hot 
work die steels, and the trend is upward. 


COLD EXTRUSION OF STEEL 


P. G. Witteman of Bethlehem Steel Co. tells what it is, what it does to 
the properties of steel, and what its advantages are. 


PROGRESS REPORT FROM INTEGRATED EXTRUDERS 


Various producers discuss significant contributions to the industry, wher« 
it stands today, and what the future looks like 


WHAT SHAPES CAN BE EXTRUDED? 
A total of 64 examples of extruded shape s are illustrated 


HOW LIGHTOLIER BUYS EXTRUSIONS 


There’s a lot more to buying extrusions than just signing an order 
Here’s how one user handles the many problems that come up 


IRON CARBON SYSTEM IN POWDER METALLURGY 
P. Ulf Gummeson of Hoeganaes Sponge Iron Corp. points out some of 
the advantages, as well as difficulties, of this system 


METALLURGY OF DIE CAST ALUMINUM ALLOYS 
Walter Bonsack, Aluminum and Magnesium, Inc., makes the bold state 
ment that most aluminum casting alloys can be die cast, then tells why 


PROPERTIES OF EXTRUSIONS 


Tool steels and heat treatments for steel extrusions 


INVESTMENT CASTING IN SHELL MOLDS 
Here’s the first of three reports on this subject. It covers the use of 
silicate shells and how they’re made 


NEW VACUUM DEGASSING PROCESS 
The ladle degassing of alloy steels developed by A. Finkl & Sons Cx 


is described, together with advantages of lowered hydrogen content 


DESIGN TIPS 


How to cut costs with correct design plus cold impact extrusion 


METAL SHOW EXHIBITORS 
Exhibits at the 41st Metal Exposition of interest to PMM re aders 





FINISHING SECTION ANODIC OXIDATION OF ALUMINUM ALLOYS 
A Complete report on the process by R. E. Pettit of The Diversey Cory 
cover;rs all phases and procedures 


AUTOMATIC ELECTROSTATIC SPRAY PAINTING 
How the installation of Ransburg automatic electrostatic spray painting 
units improved quality and cut costs 
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for Wilson Jones Company (leading manufacturer of 
loose-leaf record binders and equipment) may suggest 
ways to improve your product and cut costs. For years, 
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rolled steel sections with welded hinge lugs. As 
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sion now provides a stronger post section which, with 
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IF your PART 
CAN BE 
DIE CAST... LET 


CAST IT 


IN ALUMINUM OR ZINC 
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In the New York Metropolitan Area — Premier was the first to install the most modern 
die casting machines equipped with automatic ladling and the finest vacuum system. 
Regardless of part, shape, complexity — if it can be die cast, we can cast it. IF — your 
part requires minimum porosity, thin walls, superior quality, — we can vacuum die cast 
it. Consult our sales department today. 


Send for our illustrated brochure. 


Met 2 DIE CASTING COMPANY 


24 MARGARETTA STREET * NEWARK 5, NEW JERSEY 
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Type H-13 


HOT WORK 
STEEL 


Here’s the air hardening hot 
work steel that gives service plus 
for zinc, aluminum and magnesium 
die casting die requirements. Its 
sound internal structure and free- Latrobe’s network of conveniently located 
dom from porosity guarantees de- branch warehouses regularly stocks VDC in a 
pendability regardless of shape wide range of sizes. These local warehouse 
and size of die. stocks are backed by Latrobe’s time-table mill- 
to-warehouse delivery system . . . our ware- 
house processing equipment guarantees prompt 
delivery of the size you need when you need it. 


VDC is easy to machine . . . re- 
sponds uniforrnly to heat treat- 
ment! These factors lead to die 
production at new low economies. A VDC warehouse stock list is available from 


: ; y ares be office... ¢ 7! 
Pechemnadince-wise VDC's high your nearest Latrobe office call today 


chromium and vanadium content 
imparts excellent production char- 
acteristics, emphasizing resistance 


to impact, wash, heat checking! 
P ad or send for VDC data sheet 


Profit now through faster die production and longer runs .. . 
Call Latrobe and specify VDC for your next die casting die! 


LATROBE STEEL COMPANY 


LATROBE, PENNSYLVANIA 
BRANCH OFFICES AND WAREHOUSES: 


BOSTON + BUFFALO + CHICAGO + CLEVELAND + DAYTON 

DETROIT +- HARTFORD - LOS ANGELES + MILWAUKEE 

MIAMI + NEW YORK + PHILADELPHIA + PITTSBURGH 
for industry SAN LEANDRO + TOLEDO 
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"TWO MILLION SHOTS 


...and still going strong!” 


DEPENDABLE LESTER GOOSENECKS 
TYPIFY RUGGED LESTER MACHINE DESIGN 


NOVEMBER, 1959 


The first modern steel Lester gooseneck 
was supplied over four years ago to 
Leo Katalinas of General Metals Corp. 
subsidiary of Leslie-Henry Co. Inc., 
world’s largest manufacturers of west- 
ern toys, in Mt. Vernon, New York. 


“We've been running quality zinc parts 
through that gooseneck in a 200 ton 
Lester ever since...over two million shots, 
and we only recently had to replace the 
original bushing!” says Mr. Katalinas. 


To date, none of our modern steel goose- 

necks has ever been scrapped. This rec- 

ord of solid, day-by-day dependability 
| 








is the result of Lester’s daily concern 
with your needs for rugged design and 
precise machine construction. 


And italso illustrates the across-the-board 
progress which Lester's experienced 
design and service team is making in the 
entire field of die casting machinery. 
Item: Lesters have been in automatic 
operation on zinc for four years. 


Item: Lesters are the machine on which 
two of the most widely used vac- 
uum systems were developed. 

If obsolete equipment is stealing your 

profits, now is the time to check the 

Lester specs. 


LESTER-PHOENIX, INC. 


2708-P CHURCH AVENUE ® CLEVELAND 13, OHIO 


Agents in principal cities throughout the world 
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EXOTIC METALS, the term com- 
monly used to describe zirconium, 
titanium, beryllium and a few 
others, is rapidly losing its mean- 
ing. As metallurgists learn more 
and more about these elements 
and about alloys based on them, 
their uniqueness disappears. Like 
aluminum, these metals are pass- 
ing from the stage of a laboratory 


© cAsTING ABOUT 


technical news of applications 
& processes involving precision metal moldings 


together. With the one piece sec- 
tion, improved physical properties, 
elimination of weldments, and low- 
ered costs are secured. 

For these large tubes, a 500- 
pound billet is pushed in an 8000- 
ton hydraulic press. Exacting tool 
tolerances, careful container con- 
trol, and special techniques in 
melting, cladding, and handling all 


contributed to the success of the 
operation. 

With the development of the 
new methods, unalloyed or alloyed 
zirconium in varying sizes and with 
or without internal ribs or external 
fins can be made. The extruded 
zirconium has excellent resistance 
to corrosion and good physical 
properties. 


curiosity to commercial applica- 
tion. With the development by 
Harvey Aluminum of commercial 
methods for the extrusion of zir- 
conium alloy tubing in long 
lengths, another giant step for- 
ward has been taken. 

Zircaloy-2 alloy is now in com- 
mercial production as seamless ex- 
truded tubing in lengths up to 
51-% feet. The tubes now being 
produced are 3.58” O.D. with a 
0.360” wall. They are for use in 
nuclear power reactors. 

Before the development of this 
extrusion process for zirconium al- 
loys, these tubes were made by 
welding three smaller extrusions 


MOLTEN FLUORIDES present a material problem 
which has little equal as a corrosive medium. A new 
alloy called Hastelloy N has been developed by Haynes 
Stellite Co. This nickel base material can be used in 
environments involving fluorides at high temperatures. 
An outstanding characteristic is the alloy’s resistance 
to embrittlement when continuously exposed to tem- 
peratures up to 1600°F. Tests have also shown that 
the oxidation, in air, is so low that the alloy can be 
used for continuous service up to 1800°F and for 
intermittent operations up to possibly 1900°F, de- 
pending upon the particular conditions of exposure 
and other factors. 

The alloy can be extruded, cast in sand, shell, or 
investments, forged, hot rolled, and drawn. Its hot 
working temperature is between 1600°F and 2150°F. 
It is readily weldable. In addition to the cast and ex- 
truded ‘forms, Hastelloy N can be fabricated into 
sheet, plate, bar, wire, or coated welding electrodes. 


THE JEWELRY INDUSTRY is an important user of 
zinc base die castings. Very appreciable quantities 
are used in the manufacture of costume jewelry. Now 
Amos Parrish & Co. predict that there will be an even 
greater use in the coming seasons. Braided and twisted 
metal designs in a variety of textures will be popular. 
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There will be heavy promotional campaigns on “an- 
tique” coins for bracelets, cufflinks, earrings, etc., 
as well as matching copies of Etruscan bracelet-cuffs. 
As a result of the baby boom in the 1940s, the indus- 
try expects a boom for gift events such as weddings, 
engagements, commencements, and other occasions 
where gift giving is customary. it’s one good after- 
math of the war. 


ULTRA HIGH PURITY METALS required for rocket 
and missile development are finding new uses di- 
vorced from their original applications. Some of the 
metals involved are relative strangers (as metals). 
For example: bismuth, tellurium, arsenic, indium, 
selenium, germanium. All of these are of interest be- 
cause of their unique thermoelectric and semi-con- 
ductor properties. Put two of them together and pass 
an electric current through the junction. You get 
either a heating or a cooling effect depending on the 
direction of current flow (this is the Peltier effect). 
There’s the possibility of opening an entirely new 
system of both heating or refrigeration. Watch these 
developments, don’t discount them because of pres- 
ent scarcity of the metals. Remember that aluminum 
used to cost around $600 per pound and titanium was, 
just a very few years ago, a laboratory curosity. 
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FULLY AUTOMATED, Aaa. 
CLEVELAND , 


casts four perfect parts 
every seven seconds! 


Here’s die casting machine automation to the 
nth degree! Thé Cleveland shown above is in oper- 
ation in our Die Casting Development Center, pro- 
ducing a gate of four zinc parts at a rate exceeding 
500 shots per hour. This fast cycle operation in- 
cludes casting ejection and conveying, plus auto- 
matic die lubrication. 

Complete, fail-safe controls are incorporated. As 
an example, initial die closing uses low hydraulic 
pressure. If flash or other foreign matter of 0.012” 
or more thickness exists between the die halves, 


the die opens, stopping the cycle, and a signal 


light on the 

control panel 

indicates the 

source of stoppage. To speed set-up, all machine op- 

erating sequences are programmed by templates. 
To die casters interested in cutting costs through 

automation, we extend a cordial invitation to sched- 

ule a visit to Cincinnati to see this machine in action. 

And this same invitation stands for those who desire 

to examine the industry’s lowest cost, most efficient 

automatic aluminum ladling and vacuum die evacua- 

tion system in operation...for Cleveland has that, too! 


4952 Beech Street 


THE CLEVELAND AUTOMATIC MACHINE COMPANY ) “i"cizscti 12, Ohio 


CLEVELAND + DETROIT 
HARTFORD « S.ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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How | BaW JOB-MATCHED EXTRUSIONS 


















































can reduce your machining time and cost 


... parts cost less when you start with an extruded 


section. There’s less machining time — less metal 
waste, 


..and you have a choice of high-alloy and stainless 


steels, and non-ferrous metals to match your job 
requirements. 


...a wide variety of shapes, in solid or tubular form, 


TA-9021 -E2 


are produced to meet design needs. 


Let us help you design a better product, at lower cost, 
with B&W Extrusions. Call your local B&W District 
Sales Specialist, or write for Bulletin TB-413 to The 
Babcock & Wilcox Company, Tubular Products Division, 
Beaver Falls, Pennsylvania. 


Metal Show * Booth 528 
International Amphitheater 
Chicago * November 2-6 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
Circle No. 13 on Reader Service Card 
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THESE SINTEEL 
METAL PARTS 


POWDERED 


save production time 
lower costs and improve 
product performance 


This pump rotor with its seven “slippers” is 
employed in the automatic transmission of an 
automobile. Because of its complex design, it 
was a difficult and costly part to produce by 
conventional methods. American Sinteel engi- 
neers were able to solve the problems involved 
and now the part is being produced on a 
production basis at a low unit cost. 


SiNTEEL 


This two unit assembly, produced by the 
American Sinteel Corporation, is the control 
mechanism used on the reclining seats of 
a 1959 automobile. It is an excellent example 
of how a multitude of desirable features can 
be incorporated into a powdered metal part. 


Low cost, high speed production, close tolerances and unusual design possi- 
bilities are among the many advantages of Sinteel powdered metal parts. 
There are literally thousands of applications, including such products as 
gears, cams, complex nuts and fasteners, special purpose filters and structural 
members from steel, iron, brass and copper alloys, where Sinteel powdered 
metal parts can improve the performance of products now being made by 
other, more expensive methods of manufacturing. Powdered metal parts are 
available with many special characteristics, including self-lubrication, con- 
trolled porosity for infiltration and good electrical and magnetic properties 
for pole pieces, armatures and cores. Whatever your product requirements 
are, American Sinteel Corporation can produce 

precision parts to your specifications at sub- 

stantial savings. 

For more information on Sinteel ferrous and non-ferrous > 

powdered metal products, send for your free copy of 

Engineering Bulletin #3020. It contains valuable informa- 


tion on Sinteel alloys and designing for Sinteel powdered 
metal products 


AMERICAN SINTEEL 


Tear? sk AS 


39 SAW MILL RIVER ROAD, YONKERS, NEW YORK 


280 A SVUSBTI*MBIiarRry OF MYVEéELL ER BRASS 
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Cellulubes by Celanese minimize threat of fire 


— ee ee ee ee ee ee ee ey 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION 
DEPT. 589-K,180 MADISON AVENUE, NEW YORK 16, N. Y. | 


Please send me: 


C) Technical bulletin 
Name___ 

Company 

Address_ 

City 


Application | have in mind 


0 Sample of ___ viscosity. 


Title 


elles ce ctiee ac Ii scnniadiesicieriineiiiedtianicia | 


Protection of your personnel, plant and equipment 
against fire and explosion is a vital need. Cellulubes 
made by the Celanese Corporation of America can 
help you provide this protection. They resist the 
propagation of flame under conditions which could 
result in serious fires with other lubricants. And 


they give you so much more! 


Factory Mutual-Approved 
(Cellulubes 150 and 220) 





CYLINDER WEAR PROVED NEGLIGIBLE when fire- 
resistant Cellulubes were used to lubricate four 
Cooper-Bessemer air compressors, as two years’ 
testing showed. Moreover, there were no pressure 
surges or evidence of fire in the air accumulator. 
Deposits normally found in compressor auxiliaries 
and valves were reduced or eliminated thanks to 
the detergent action of Cellulubes. Conventional 
lubricators could be used to pump the Cellulubes. 
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SAFETY, EFFICIENCY, COST SAVINGS are the 
advantages of Cellulubes discovered by Trunk- 
line Gas Company Texas, after using these lubri- 
cant fluids for three years in their air compressors: 
Cellulubes eliminate risk to personnel from fire, 
explosion, fragmentation. Cellulubes do not get 
dirty or burn away by friction or compression. 
Cellulubes save on replacement costs, down- 
time, and maintenance. Cellulubes keep machin- 
ery smooth-running and clean. 


and explosion...protect machines against wear 


For example, Cellulubes give overall wear pro- 
tection comparable to that of premium petroleum 
oils. They present no foaming problem and have 
no additives which might deposit in the system. In 
fact, these synthetic lubricants and hydraulic fluids 
have a cleansing action inside machinery. Their 
vapor pressure is extremely low; this means that 
fluid losses are negligible even under severe oper- 


ating conditions. Cellulubes are available in six 


Cellulubes... 


CHEMICALS 


in Canada: Canadian Chemical Company Limited, 2035 Guy St., Montreal, Toronto, Vancouver 


USED FOR YEARS under rigorous conditions in 
pumps made by the Oilgear Company of Mil- 
waukee, Wisconsin, Cellulubes provided superior 
protection against excessive wear. Cellulubes, 
which are phosphate ester synthetic fluids, can 
be employed in pumps at higher temperatures 
than fire-resistant fluids which contain water. 
They are suitable for use in all types of hydraulic 
pumps being used today, including vane, piston 
and gear pumps. 


viscosity ranges to meet all the standard needs of 


industry. Viscosity ratings do not change despite 


the toughest conditions of mechanical shear. 


A pioneer in fire-resistant fluids, Celanese offers 
you years of field experience and research back- 


ground to serve your needs. For more information 


on Cellulubes, mail the coupon to us today. 


Celanese Corporation of America, Chemical 
Division, 180 Madison Ave., New York 16, N. Y. 


Celanese® Cellulube® 


fire-resistant functional fluids 


Export Sales: Amcel Co., Inc., and Pan Amcel Co. Inc., 180 Madison Ave., New York 16 
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NEW PRODUCTS AND DEVELOPMENTS 


Qualified readers can get complete details on these products. Use the 


Reader Service Cards. You'll find them facing page 114 of this issue 


BARREL FINISHING MACHINE IS RUGGED 


Finishmaster, is a new horizontal barrel finishing 
machine introduced by the BAIRD MACHINE Co. The 
unit requires only five square feet of floor space. The 
doors are lightweight so that they can be lifted by 
hand. Being less than four feet high, all loading and 
unloading equipment can be carried over the top of 
the machine. 

Other features include: A variable speed drive for 
barrel speeds between 8 and 24 rpm; A built-in brake- 
motor which holds the barrel in position, and a limit 
switch which permits jogging but not running of the 
barrel when the guard is raised. Total capacity of the 
unit is 2000 Ib. 
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1250/1500 TON EXTRUDER 


This 1250/1500 ton horizontal 
hydraulic extrusion press is just 
one of several new presses intro- 
duced by the surron ENGINEERING 
co. In a typical installation this 
new press is said to have increased 
output by 40 percent. The com- 
pany offers extrusion presses in 
both horizontal and vertical de- 
signs for all modern ferrous and 
non-ferrous metals. Featured on 
the 1500/1800 ton aluminum ex- 
trusion press is a special electric- 
hydraulic system for entirely au- 
tomatic cycling with solid, port- 
hole or bridge-type dies. 
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AUTOMATIC DIE CASTER 

KUX MACHINE Co. has introduced 
a 200 ton, continuous cycling, hot 
chamber die casting machine. 
Strain gage proven, the unit will 
operate at a speed of over 900 
cycles per hour. Features include 
a 154” x 15%” clearance space be- 
tween 3” dia. tie bars and a 10” 
die separation stroke. A 6 Ib. zinc 
die casting can be produced at 
1800 psi injection pressure. Kux 
Vac-U-Die and Vac-U-Feed sys- 
tems are available. Illustrated is 
Model BH-500, a new 500 ton hot 
chamber machine. 

Circle No. 237 on Reader Service Card 
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HILLSBORO, ILL., PLANT 

Prime Western, Brass Special, 
Intermediate, High Grade, Continuous 
Golvonizing Grades 


MONSANTO, ILL., 

ELECTROLYTIC PLANT 

Special High Grade, High Grade, Continuous 
Galvanizing Grodes, Special Shapes 


FORT SMITH, ARK., SMELTER 

Prime Western, Brass Special 
DUMAS, TEXAS, SMELTER 
Prime Western, Bross Special 
Continuous Galvanizing Grodes 


You get 


speedier service 


from the Z I N .. Central location of 
VA@)\\ ha American Zinc plants assures 


prompt deliveries of slab zinc to 


any point in the nation. 


PRODUCERS OF 


@eeeeeoeeeee 


ALL GRADES OF SLAB ZINC 

ZINC ANODES (Plating & Galvanic) 
METALLIC CADMIUM 

SULPHURIC ACID 

LEAD-FREE and LEADED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 
CRUSHED STONE 


Distributors for AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio e Chicago e St. Louis e New York e Detroit « Pittsburgh 
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Does your new design - 
call for a special alloy? 


...aSkK Arwood — 
about 
investment 
casting 


When you design your new part for investment casting, 
you neatly sidestep that age-old designer's dilemma: part 


performance versus ease of production. 


If the best alloy for the application is a machinist’s night- 
mare, specify it and let Arwood worry about it. It won't 
bother us; our four foundries cast everything from mag- 
nesium and aluminum to cobalt-base and nickel-base alloys 


and stainless steel. 


Arwood’s complete service from blueprint to finished in- 
vestment casting frees your hands to design for function 
and end use. Arwood will give you the shape you need, the 
alloy you need, and the quantities you need, from a few 


hundred to many thousands. 


Write today for your free copy of the new 44-page 
Arwood “Practicai Guide to Investment Casting”. It 
provides all the information you need to evaluate the 
technique and use it to help solve your design problems. 


stainless steel 


ae = 


"MACHINE THE SIMPLE...CAST THE COMPLEX 


| 


ARWOOD PRECISION CASTING CORP., 323 W. 44th St., N.Y. 36, N.Y. 


A complete service from design through tooling, production and finish machining. 
Sixty-two engineering consultants from coast to coast. 


PLANTS IN BROOKLYN, N. Y.; TILTON, N.H.; GROTON, CONN. & LOS ANGELES. CALIF. 
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Ideal for Air or Vacuum Melting, Sintering and Hot Pressing 


The Inducto Integral 30 is an efficient and economical 
melting unit that can be easily adapted to a variety of 
applications. Its console control panel contains all the 
equipment necessary to operate high-frequency induction 
furnaces and coils—a motor-generator set, capacitors, 
transformer and complete controls. Over 20 capacitor 
and 8 transformer steps, easily controlied from the front, 
provide the necessary flexibility to assure matching full 
power to all load conditions throughout the heating or 
melting cycles. The entire unit is designed for maximum 
dependability and ease of operation. 

The Integral 30 is installed simply by connecting it to 
a@ 220 or 440 volt power supply, a cold water line and 
a drain. In fact, it is so compact and easy to install any- 


where, the console can be made portable just by mount- 
ing it on casters. 


Unique water-cooled leads simultaneously supply power 
and water to the furnaces. The same leads, with slight 
modifications, provide an economical power entry system 
for vacuum melting applications. 


The Integral 30, with all the advantages of induction 
melting and Inducto engineering features, is truly the 
outstanding melting unit in the 5 to 100 pound range. No 
other equipment can offer you the same versatility, ef- 
ficiency and economy. For complete details, write for 
Descriptive Bulletin 20-30, Inductotherm Corp., 412 Illinois 
Ave., Delanco, N. J. 


The INDUCTO INTEGRAL 30 


INDUCTOTHEAER™M 


... the mark of modern melting 
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My answer for fire-resistant fluids is... 


UCON Hydrolubes 


(. WHAT FIRE-RESISTANT HYDRAULIC FLUID SHOULD YOU USE? 


Ucon hydrolubes are the economical answer for fire- 
resistance in hydraulic fluids. Extensive field tests and 
more than 10 years of routine use in industrial hydraulic 
equipment have proven the safety and economy of Ucon 
hydrolubes. And, Ucon hydrolubes are approved for use 
by Factory Mutual Laboratories. 

e Ucon hydrolubes have better viscosity-temperature 
properties than the phosphate-ester fluids, that cost 
as much as 40 per cent more. Ucon hydrolubes are 
shear-stable. And, they have none of the harmful 
effects on packings and seals that the phosphate-esters 
exhibit. 

e Ucon hydrolubes provide maximum protection against 
liquid and vapor phase corrosion, and have outstanding 
anti-wear characteristics. Thus, pump replacement costs 
are held to a minimum. Cheaper water-in-oil emulsions 


have poor emulsion stability. In addition, water-in-oil 


UNION CARBIDE CHEMICALS COMPANY 


emulsions lose fire-resistant properties and give inade- 
quate lubrication. 

e Most hydraulic systems can be quickly and easily 
converted to fire-resistant Ucon hydrolubes. Standard 
flushing and refilling procedures, involving a minimum of 
time and effort are sufficient. In many instances, reduced 
leakage losses have been reported. 

Remember—Ucon hydrolubes are the economical an- 
swer for fire-resistance in hydraulic fluids. Replacement is 
quick and easy and loss is low. 

Get all the facts on Ucon hydrolubes in the booklet, 
is | CON Hydrolubes Spell Safety.” For a copy ask a 
CARBIDE Technical Representative: or write Union 
Carbide Chemicals Company, Room 328, Department J2, 
30 East 42nd Street, New York 17, N. Y. 


Union CarpipE and Ucon are registered trade marks of Union 
Carbide Corporation. 


DIVISION OF FRNA CORPORATION 
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a proprietary refining treatment that makes 
alloys easier to melt, improves quality, 
properties and cost control 


STAINLESS STEELS—Series 300 & 400. 
CHECK THIS LIST FOR TOOL & DIE STEELS— 


Air-, Oil-, & Water-Hardening. 
ReMer° ALLOYS TO SUIT YOUR Tungsten & Moly High-Speed. 


SUP Y 
CASTING REQUIREMENTS— ag ne tp Ree 


WRITE FOR INFORMATION! PLAIN CARBON & LOW-ALLOY STEELS. 
: VACUUM-MELTED ALLOYS. 


ULTIMATE 02% : 
TENSILE YIELD PER CENT _—~PER CENT The outstanding 

HEAT STRENGTH STRENGTH ELONGATION REDUCTION 

NUMBER psi psi in 1” of AREA properties of our 





k 36-57 194,400 168,000 #135. 40.8 
& 36-58 202,400 170,400 12.5 28.0 rem 
& 36-59 192,800 160,400 12.0 39.0 ample of the superi- 


h 36-60 198,000 162,400 13.5 40.0 ority of Mer’ alloys 


All test bars were investment cast and heat treated as follows: "cp 
Solution Annealed: 1900°F.-30 min.—oil quench (Rc 33-34) made with T CP. 
Aged: 900°F.-2 hours—air cooled (Rc 45-46) 


For your casting alloy requirements, 
tons or pounds, standard or special, 
call on the leader in master alloy | a) ET 


production. ALLOYS co. 


—a symbol for our own alloy 1999 GUOIN STREET 
refining developments. It means: DETROIT 7, MICHIGAN 


17-4PH are an ex- 





TOOL STEELS * STAINLESS STEELS 
SUPERALLOYS © VACUUM-MELTED ALLOYS 
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If your plant is in this area... 


(Re 
DIE-CASTING ‘aaeeeaaaee 


CANTON 


e Service 
e Quality 
e Economy MEMPHIS 


O LOUISVILLE 


O 
GREENSBORO 


are as close as’ sr 


“Yellow Pages"’ 


our local a 


DOLLIN 


representative DIE-CASTINGS 


When you have a die-casting design problem—a part for dis- 
cussion—a print for quotation, call in your local DOLLIN repre- 
sentative. He can give you on-the-spot help and place at your 
service the vast experience and facilities of the DOLLIN engi- 
neering staff and plant to supply the most practical, economical 
answer. 


DOLLIWN die-casting service is comprehensive and complete. It 
includes engineering assistance . . . big, modern plant .. . die- 
making . . . high-production equipment .. . rigid inspection... . 
dependable delivery. 

Submit prints or samples of parts for engineering advice and 


quotation, without obligation. Write for 16-page brochure show- 
ing DOLLIN facilities and services. 


a DOLLIN CORPORATION 


ve ; 614 So. 2ist., Irvington 11, N. J. 


Ss, 
4, 

RESEARCH 
° 2 


Noa” 
PARTICIPANT 


Zine & I-A 
f} (} i \ Aluminum DS 
DIE-CASTINGS 
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60 CYCLE INDUCTION MELTING 
SAVES Metal and Money 


AL-FOIL 


METAL 
LOSS 
RED U CED 85-5-5-5 BRONZE 


AL-EXTRUSIONS 
LOSS LOSS 
& 


CONVENTIONAL 60 CYCLE CONVENTIONAL 60-CYCLE CONVENTIONAL 60 CYCLE 


A sharp cut in metal losses is inherent in 60 CYCLE INDUCTION MELTING. Unnecessary metal losses in a furnace 


can amount to many thousands of dollars per year. Here are three examples of what AJAX 60 CYCLE INDUCTION 
furnaces have done for others: 


ALUMINUM EXTRUDERS: Typical experience of manufacturers of aluminum extrusion billets 
using AJAX-TAMA-WYATT 60 CYCLE INDUCTION furnaces is a metal loss of 0.75% as 
compared to 2.25% in conventional fuel fired furnaces. (Based on a charge containing 30- 


40% extrusion scrap.) 


ALUMINUM FOIL MILLS: 60 CYCLE INDUCTION MELTING furnaces are widely used to melt foil 
scrap and other finely divided materials. Operating reports show a reduction from 6% 


metal loss in conventional furnaces to 11/2 % in the coreless AJAX-JUNKER furnace. 


BRASS AND BRONZE FOUNDRIES: AJAX melting furnaces are standard in all brass millcast- 
ing shops, because metal losses with other methods are prohibitive. More recently, special 
AJAX-TAMA-WYATT furnaces have been applied widely to 85-5-5-5 bronze casting. Here 


the metal loss is under 1%, as compared to 3% or more in externally heated furnaces. 


IN ALL THESE CASES, SAVINGS PAID FOR THE EQUIPMENT IN LESS THAN TWO YEARS. 





60 CYCLE INDUCTION MELTING has many other important advantages. Our 
engineers will be glad to analyze your requirements. Please write to AJAX 


Q ENGINEERING DIVISION, P. O. Box 1418, Trenton 7, N. J. 











VISIT OUR BOOTH NO. 1506 AT THE METAL SHOW 


Seo LOM Nleaking & out ONLY CButinete 


J al 
Magn ethermic 
x CORPORATION 


GENERAL OFFICES 
AJAX ELECTROTHERMIC DIVISION MAGNETHERMIC DIVISION 


Ajax Park P.O. Box 839 +3990 S nm Road P.O. Box 1418 + Lalor & Hanc< 
Trenton 5, New Jersey 


AJAX ENGINEERING DIVISION 


ck Streets 
Youngstown 1, Ohio Trenton 
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METAL SHOW EXHIBITORS Booth Company 
1745 Amplex Div. 


‘ail vo P P .. . . . 4 ° _ D 
Here's a partial list of « xhibitors 1461 Anderson Brothers Mfg. Co. 1219 Detrex Chemical Industries, Inc. 
at the 4ist National Metal Exposi- 1550 Atlas Press Co. 634 DeVilbiss Co. 


tion and Congress being held in 8 1846 DeWalt a. ae 
Chicago, November 2-6. This list is 528 Babcock & Wilcox Co. a mg” conver ty es 
limited to those exhibits of prob- 1455 Barber-Colman Co. 


. E 
able interest to PMM readers. — ane c 1135 Electric Furnace Co. 
— 1516 Elox Corp. of Michigan 
1641 Blakeslee & Co., GS. 1430 Engelhard Chemical Di 
Booth Company 1763 British Industries Corp. es aoe ee a 
205 Brush Beryllium Co. 1430 Engelhard Industries, Inc. 


Booth Company 


A F 
1298 Adolph Plating, Inc. c 948 Fiske Brothers Refining Co. 
1526 Ajax Electric Co. 1597 Chicago Powdered Metal Products Co. 1340 Foxboro Co. 
1506 Ajax Engineering Div. 1615 Cromalloy Corp. G 
1506 Ajax-Magnethermic Corp. 1868 Chromizing Co. 
1212 Allied Research Products, Inc. 1745 Chrysler Corp. 101 ym Ae 
727 American Brake Shoe Co. 1468 Consolidated Electrodynamics Corp. 
1751 American Sealants Co. 1730 Curtiss-Wright Corp. 


Gries Reproducer Corp. 


H 

1053 Haller, Inc. 
1027 Harper Electric Furnace Corp. 
527 Haynes-Stellite Div. 
1559 Heli-Coil Corp. 

> 1605 Hevi-Duty Electric Co. 
1356 High Vacuum Equipment Corp. 
1735 Hitchiner Manufacturing Co., Inc. 
1406 Houghton & Co., E. F. 





1 
1555 Industrial Publishing Corp. 
553 Ipsen Industries, Inc. 


° 
K 
Misco 736 Kemp Manufacturing Co., C. M. 


1819 Kinney Manufacturing Div. 


POWERPLANT USES mee 1570 Kux Machine Co. 
DOUBLE-V CASTINGS : a 1654 Lake Erie vn ae Corp. 


1350 Latrobe Steel Co. 

836 Leeds & Northrup Co. 

1807 Lepel High Frequency Laboratories, 
Inc. 


520 Lindberg Engineering Co. 


M 
Magnaflux Corp. 
Mannesmann-Meer, Inc. 
Metal Powder Industries Federation 
> ; al es >> > N 
One-piece Nozzle NRC Equipment Corp. 
New York Air Brake Co. 


° 
Oakite Products, Inc. 
Ohio Crankshaft Co. 


Perfection Industries Div. 
Power Transmission Design 
Precision Extrusions, Inc. 
Precision Metal Molding 
Pressco Casting & Mfg. Corp 
Pyrometer Instrument Co. 


Two rotor blade segments, one 
with two blades, and one with 
three blades, produced by Misco’s 
DOUBLE-V (Vacuum Melt and 
Vacuum Cast) System, of Udimet 
500; and a one-piece cast nozzle of 
stainless steel, — are used in the 


R 

Ransburg Electo-Coating Corp. 
s 

Selas Corp. of America 

Shaw Process Development Corp. 


turbo-pump of the X-15 power- 
plant. These castings were sup- 
plied to Reaction Motors Division 
of Thiokol Chemical Corporation. 
Send us your inquiries and details 
of your requirements. 


Socony Mobil Oil Co., Inc. 
Stokes Corp., F. J. 
Surface Combustion Corp. 


Turco Products, Inc. 


U 
Union Carbide Corp. 


Union Carbide Metals Co. 
United States Gypsum Co. 


7 Universal Castings Corp. 
Rotor Blade Segments 


v 
Vanadium-Alloys Steel Co. 


Ww 
Wah Chang Corp. 
Walker-Turner Div. 
Welding Design and Fabrication 
West Instrument Corp. 
Westinghouse Electric Corp. 
Wheelabrator Corp. 


Wheelco Instruments Div. 


(CS Kadress inquiries to 
122 Gibbs St. 
WHITEHALL, MICHIGAN 
Whitehall 2-1515 


Plants in 
WHITEHALL, MICHIGAN 
MUSKEGON, MICHIGAN 


Ase. Voorsame Casting Com Util 
MISCO > 


Sales Offices in Principal Cities 


PRODUCERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 
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PRECISION 
OF. tol Bi 
EXTRUSION 


for extruding 
space age 
metals 


Rae eS ; 

OW, in our own Shaw Process foundry, PMD is produc- PMD SERVICES FOR 

ing precision cast dies for extruding the new space-age EXTRUDERS AND DIE CASTERS 
metals such as titanium and A286 stainless steel, as well as 
copper base alloys and steel alloys. 

These and other hard-to-work alloys can now be extruded 
at temperatures of up to 2,200°F with dies precision cast by 
PMD in alloys such as the chromium and tungsten hot-work 
steels, tungsten and molybdenum high-speed steels, and cobalt 
base alloys. Die Casting Dies 


Extrusion Dies & Tools 


Extruders of these tough metals report closer tolerances, 
longer die life, superior die performance, and trouble-free 
operation with precision cast extrusion dies by PMD. These a 
high temperature dies are designed and produced to the same D.C. Billet Casting Units 
high standards of craftsmanship that have made PMD the 
= of quality and dependability in aluminum extrusion Billet Molds 
dies. 


Permanent Molds 


PMD has the men, machines and experience to solve your Extrusion Plant Materials 


difficult extrusion die problems. Handling Equipment 


PMD EXTRUSION DIE COMPANY, INC. 


5747 BEEBE STREET, WARREN, MICHIGAN e PHONE: COngress 4-2518 (Detroit) 
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LOW 
SECONDARY 
~ LABOR 

CONTENT 


Thin sections, holes, bosses, metal 
savers, odd shapes all produced in a 
split second—from molten metal. 

No other process can compete with 


with MADI this for eye appeal or low cost. 
zinc z di astings 





When product designers send preliminary drawings for critical review by 
the seasoned Madison-Kipp mechanics, it has often proved to be the decisive 


factor in the ultimate design of the component parts. 


The original designer thoroughly understands the function of his product. 
We thoroughly understand die casting and machining problems. Combining the 
two skills at an early period of development is logical and valuable. 

Our customers of long standing always utilize this system which virtually 
pyramids design talent for successful high production manufacturing, with low 
secondary labor content. 


Please clip this ad as a reminder to contact us when you have die casting 


requirements. 


ele MADISON-KIPP CORPORATION 


213 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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! characteristics-controlled 
: AMCO NON-FERROUS METAL POWDERS 
help you 


CONTROL QUALITY —_——se 
OF SINTERED PARTS 





You can predict the properties of your sinterings with increased confidence when 
you use AMCO Non-Ferrous Metal Powders! Here’s why: The characteristics of 
every AMCO powder are rigorously controlled from careful selection of the basic 
metal straight through contamination-free packaging. Characteristics-control 
assures you of purity, uniformity, stability. 

COPPER-Electrolytic...in a wide range of analyses, densities, and sizes. 

COPPER ALLOY—Prealloyed ... including bronze filter powders of highly predictable permeability. 
TIN—Jet-atomized ... custom screened and blended to various specifications. 

SOLDER—High apparent density ...seven analyses in both standard and fine sizes. 
SILVER—Electrolytic ... with a minimum purity of 99.5% 

Free Technical Data and Aid. Ask for Handbook C-14, “AMCO Metal Powders.” 


Also available without charge is the assistance of Technical Service Represen- 
tatives. Please contact the Specialty Metal Sales Department. 


AMCO DIVISION 


American Metal Climax, Inc. 
61 Broadway, New York 6, N. Y. 
Sales Offices: DETROIT / LOS ANGELES / CHICAGO 
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fool Steel Popies 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


Making ‘‘3-in. edge’ extrusions 
with die of Cromo-WV — 


A manufacturer in the Southeast needed a long wearing hot-work tool 


steel to produce a “3-in. edge” extrusion made of aluminum. They 
talked it over with our local tool steel distributor who recommended 
making the die from a Bethlehem Cromo-WV upset-forged dise. 

It was a good choice. The dise machined readily, and was easy to 
heat-treat. Hardened to Rockwell C47, the die extrudes 24 billets per 
hour, with brief stops for polishing. The life of the die is about 50,000 
lb of extruded metal. 

Cromo-WV, with its 5 pet chrome content, plus .30 pet vanadium, 
is a modification of our popular Cromo-W, the original 5 pet chrome 
hot-work steel. Resistant to heat checking, Cromo-W V also has good 
red hardness, and good shock resistance. 

Like to give Cromo-W V a try? Just call your Bethlehem tool steel 
distributor. You’il find he will handle your request promptly. 


nm 
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( BETHLEHEM TOOL STEEL 


ENGINEER SAYS: 


Drilled Holes Are 
Not Round (Usually) 


Round holes which are drilled in tool steel 
stock with twist drills, if measured acecu- 
rately, are usually found to be: 1. out of 
round; 2. oversize (compared with drill 
diameter): and 3. tapered throughout 
their depth. In other words a half-ineh- 
diameter hole cannot be drilled with a 
half-inch-diameter drill. 

This condition results largely from me 
chanical “play” in the drilling equipment, 
aithough many other factors can exert 
considerable influence. For example, if 
the two ground lips which form the eut- 
ting edges of a twist drill are unequal in 
length, the drill will produce holes of ir- 
regular size and shape. 

The production of parts containing ae- 
curate round holes is most commonly ae- 
complished by rough-drilling the holes 
undersize, and then either reaming or 


broaching to obtain the desired size. 


Bethlehem Air-4 Is an Ideal 
Free-Machining Grade 


Air-4, Bethlehem’s new medium alloy tool 
steel, is an ideal free-machining grade due 
to the addition of lead. It hardens in air 
at 1525F to 1575F, and provides excellent 
wear and high toughness. Air-4 is also a 
deep-hardening grade, with high com- 
pressive strength. Order it today from 


your Bethlehem tool steel distributor. 
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BRAND 
DISPERSIONS 


dag’ and ‘Prodag’ are trademarks registered in the 
U.S. Patent Office by Acheson Industries, Inc. 


MUELLER BRASS SAVES $15,000 
A YEAR ON FORGING LUBRICATION 


Efficiencies realized by just one company -— with the help of Acheson 


Dispersions — have already added up to this substantial savings. 
Uniform coverage, easy sprayability, and lasting lubrication effec- 
tiveness are providing this leading forgings producer: longer die life, 
increased production, fewer rejects, and improved forgings. This 
lubricating success story is being repeated throughout the metal work- 
ing industry. Possibly you could profit from the use of an Acheson 


Dispersion. 


‘Prodag’ application on forging presses 
at Mueller Brass Company has saved 
between $15,000 and $17,000 annually 
for the past fifteen years. These im- 
pressive savings earned by this Port 
Huron, Michigan company —the world’s 
largest producer of brass and bronze 
forgings — have been realized in many 
areas. 


Spray application of ‘Prodag’ at Mueller Brass 
Company has resulted in impressive produc- 
tion savings. 





| ae | 
‘dag’ 35, brush-applied to the slides of this 
rollover machine, increases machine life for 
this midwest foundry. 


An expensive foundry problem was 
solved for the D. J. Murray Manufac- 
turing Company, Wausau, Wisconsin, 
with the use of Acheson’s ‘dag’ 35 — 
colloidal graphite in an alkyd resin solu- 
tion. Slides on the huge rollover ma- 
chine installed in their foundry division, 
previously lubricated by first a dry gra- 
phite and then rosin, were becoming 
deeply scored as a result of its 90-cycle- 
a-day operation in the handling of bench 
and floor molds. 


NOVEMBER, 1959 


The scoring and machine vibration was 
so severe that according to Maintenance 
Foreman, Ben Sayles, “we could see that 
the life of the machine was going to be 
very short if we continued this method 
of lubrication.” Coating the slides daily 
with ‘dag’ 35, improved machine opera- 
tion immediately. The scoring all but 
disappeared. After two years of appli- 
cation with this Acheson dispersion, no 
repairs have been necessary and none 
are foreseen. Since the entire produ 
tion of their grey iron sand slinger line 
— some 60 tons of material in 8 hours 
— goes through this machine, the down- 
time avoided 
savings to the company. 
For additional information, 
Acheson Bulletin No. 425. 
Dept. PMM-119. 


represents an important 


write for 


Address 





Previously, crank forging pressmen at 
Mueller swabbed the dies between eac h 
press stroke. Mueller designed their own 
spray apparatus, both manual and auto- 
matic, to lubricate lower and upper dies 
simultaneously. Time studies have shown 
that spraying has effected a five percent- 
per-pound economy over the swab 
method. 


Even more importantly, by using Ache 
son’s ‘Prodag’ — a dispersion of graphite 
and water — diluted 1:35, Mueller has 
gained longer die life, reduced the per- 
centage of scrap loss, and has obtained 
a better finish on their forgings. Accord- 
ing to Mr. O. M. Hanton, Chief Forging 
Engineer for Mueller, “with ‘Prodag’ we 
get the right amount of lubricant on the 
die. Swabbing resulted in too much lu- 
brication at one place or another in the 
die cavity, resulting in either a ruptured 
die or a defective part. Previously, every 
forging produced had to go to the grind- 
ing department. And grinding is one 
of the most expensive operations in a 
forge shop.” 


In producing deep-cavity forgings, or 
products which demand much smaller 
tolerances, Mueller uses ‘dag’ No. 3 
another of Acheson’s graphite-water base 
dispersions. If you have a forging lubri 
cation problem it will pay you to call 
in your Acheson Service Engineer or 
write for Bulletin No. 426. 


ACHESON (Colloids Company 


PORT HURON, MICHIGAN 


A division of Acheson industries, 


Ine. 


Also Acheson Industries (Europe) Ltd. and affiliates, London, England 


Offices in: Boston © Chicago « Cleveland e 


Dayton e 


Detroit © Los Angeles © Milwaukee 


New York ¢ Philadelphia ¢ Pittsburgh ¢ Rochester ¢ St. Louis 
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@news OF INDUSTRY & ASSOCIATIONS 


activities of people, companies & groups 
in the precision metal molding industries 


ALUMINUM WHEELS MARK 
NEW AUTOMOTIVE USE 


Another step forward in the 
growing use of aluminum by the 
automotive industry was marked 
by Pontiac's adoption of aluminum 
wheels with integral hub and brake 
drum as optional equipment on 
its 1960 models. 

The aluminum wheel design was 
developed by KAISER ALUMINUM in 
1954. Prototype models were tested 
in 1955 and 1956, both in the lab- 
oratory and on test tracks, before 
the wheel was publicly displayed 
at a meeting of the Society of Au- 
tomotive Engineers in 1957. 

The tests showed the integral 
aluminum wheels surpassed ac- 
cepted standards for durability and 
brake performance, with substan- 
tial reduction in brake fade 
achieved by rapid heat dissipation 
from the braking surface. 

KeLsey-HAyEs will produce the 
wheels for Pontiac. 

Editors Note: A complete report 
on these aluminum wheels will be 
published soon in PRECISION METAL 
MOLDING. 


SERVES BRASS ASSOC. 


MARVEL 


David T. Marvel, vice president 
for brass sales at the METALS DIV., 
OLIN MATHIESON CHEMICAL CORP., 
has been named the division's rep- 
resentative to the COPPER & BRASS 
RESEARCH ASSOCIATION. In his advi- 
sory capacity, Marvel will serve as 
a vice president and director of 
the association. 
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GUYATT JOINS REYNOLDS 


GUYATT 


Cecil W. Guyatt has joined 
REYNOLDS METALS Co. as chief in- 
dustrial engineer. Formerly chief 
industrial engineer in charge of 
methods at vu. s. STEEL CorP., Guy- 
att helped pioneer industrial engi- 
neering there 24 years ago. 

Reynolds’ vice president of op- 
erations, W. Monroe Wells, says, 
“Aluminum is rapidly becoming a 
mass production industry, with 
larger orders and longer produc- 
tion runs for various products. 
Much of the production equip- 
ment and methods used for alumi- 
num are now comparable to those 
in the steel industry. Mr. Guyatt’s 
extensive experience in industrial 
engineering in the steel industry 
will be of great value to our com- 
pany in its continuous efforts to 
devise better manufacturing 
methods and reduce costs.” 


DR. LONG HEADS AIME'S 
METALLURGICAL SOCIETY 


Dr. Carleton C. Long, director 
of research at sT. JOSEPH LEAD CO. 
has been elected president of THE 
METALLURGICAL SOCIETY of the 
AMERICAN INSTITUTE OF MINING, 
METALLURGICAL, AND PETROLEUM 
ENGINEERS. He will take office dur- 
ing the Institute’s annual meeting 
in New York, February 14-18. 

Dr. Long will succeed Dr. John 
Chipman, head of the Dept. of 
Metallurgy, Massachusetts Institute 
of Technology. 


POWDER METALLURGY 
CONFERENCE SET 


The 1960 International Confer- 
ence on Powder Metallurgy will 
be held June 13-15 at the Hotel 
Biltmore in New York. Its purpose 
will be to provide an evaluation 
of the present status of powder 
metallurgy and its part in today’s 
advanced technology. 

The conference is sponsored 
jointly by the METAL POWDER IN- 
DUSTRIES FEDERATION and the pow- 
DER METALLURGY COMMITTEE of 
THE METALLURGICAL SOCIETY, AMERI- 
CAN INSTITUTE OF MINING, METAL- 
LURGICAL, AND PETROLEUM ENGI- 
NEERS. For the two days following 
the conference, tours will be or- 
ganized among plants of powder 
producers, powder metallurgy parts 
manufacturers, and compacting 
press and sintering furnace manu- 
facturers. 


CADIEUX IS PRESIDENT 
OF CASTING ENGINEERS 


pees, Se y ¢ 


CADIEUX 


Joseph H. Cadieux has been 
named president of CASTING ENGI- 
NEERS, a division of CONSOLIDATED 
FOUNDRIES & MFG. CORP. Vice presi- 
dent for the past two years, Ca- 
dieux formerly was vice president, 
manufacturing, for Misco Precision 
Casting Co. 

R. D. Colburn, Consolidated 
president, also announced that 
Casting Engineers is now complete- 
ly independent of Misco, and will 
continue to concentrate on indus- 
trial and commercial markets. 
continued 
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There’s one for your every need 


OLIN ALUMINUM PIG, INGOT AND BILLET 


)-LB. INGOT 


25-LB. INGOT (‘EXCLUSIVE 


FOR EXTRUDERS 

Pure pig in 50 and 1000 Ib. sizes. T-Ingot in 1000 and 1500 Ib. sizes. Billet, direct 
chill cast, in standard alloys, diameters and lengths, including log form. (Billet stock 
is supplied in special bundles to facilitate shipping and handling in your plant.) 


FOR FOUNDRIES 

Alloy pig and ingot, in standard alloys, in 10, 25 and 50 Ib. sizes. (10 and 25 
pounders offer exclusive benefits: smaller size to increase handling efficiency and 
speed melting; deep notches for easier breaking; 4-section design with smaller 
sections for faster crucible charging.) 


FOR OTHERS 
Pure pig, rotor ingot, custom alloys for special applications 


You know what you're getting in Olin Aluminum. For this is primary metal —clean, 
uniform and with quality controlled by the most advanced techniques. So for depend- 
able deliveries of pig, ingot or billet—call the Olin Aluminum Sales Office or distributor 
in your area. 


EOWARD R. MURROW OW “SMALL WOR eusivéen.eut.saeee O | | N 


MA OLIN MATHIESON + METALS DIVISION - 400 PARK AVE. -« NEW YORK 22, N. Y. 
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INDUSTRY NEWS continued 


ALUMINUM SMELTERS 
SEE HIGHER RETURN 


THE ALUMINUM SMELTERS RE- 
SEARCH INSTITUTE reports that more 
than 7 billion pounds of scrap 
DO aluminum has been salvaged, proc- 
essed into alloys, and returned to 
American industry during the past 
3RASS BRASS BRASS BR/ 10 years. The Institute predicts 
ate lithium stearate lithium stearate | that, through expanding knowledge 
2ASS BRASS BRASS BRAS of metallurgy, more than 15 bil- 
3S BRASS BRASS BRASS lion pounds will be returned to the 
irate lithium stearate lithium stearate nation’s aluminum users during the 
RASS BRASS BRASS BRAS next 10 years. 
3S BRASS BRASS BRASS 
3RASS BRASS BRASS BRF 


ite lithium stearate lithium stearate |i SHAW NAMES PAGET 
3S BRASS BRASS BRASS aiden 


3RASS BRASS BRASS BR#é 
3 BRASS BRASS BRASS Bf 


irate lithium stearate lithium stearate 
3RASS BRASS BRASS BRé 
RASS BRASS BRASS BRA‘ 
3S BRASS BRASS BRASS 


irate lithium stearate lithium stearate 


3 BRASS BRASS BRASS Bf 
3S BRASS BRASS BRASS 
%ASS BRASS BRASS BRAS 


ite lithium stearate lithium stearate li 


2ASS BRASS BRASS BRAS‘ 
3RASS BRASS BRASS BR 
3S BRASS BRASS BRASS PAGET 


ate lithium stearate lithium stearate | 
2ASS BRASS BRASS BRAS Geoffrey Paget has been ap- 
3S BRASS BRASS BRASS pointed chief metallurgist for the 
3 BRASS BRASS BRASS BI SHAW PROCESS DEVELOPMENT CORP., 
a subsidiary of BRITISH INDUSTRIES 
corP. and sole licensor for the Shaw 


S| NTE ue R RAS S Process of precision casting. 
BURGESS-NORTON BUYS 
MORE LAND, BUILDINGS 

To meet growing production 

needs, BURGESS-NORTON MFG. CoO. has 

purchased industrial buildings lo- 

cated on 24 acres in Geneva, IIl. 


The added facilities, which will be 
with lithiwm stearate used for manufacturing only, were 
needed because of increasing de- 
mands for sintered metal parts, 
Recent research indicates improved physicals for cold extruded metal parts, crushed 
brass compacts using lithium stearate as a lubricant tungsten carbide abrasives, and 
and nitrogen as the sintering atmosphere. 

Typical results promise 20% stronger, 100% more 
ductile parts as well as safer, more economical sin- 
tering operations. 


brazed assemblies. 
Burgess-Nortion is conducting 

development work on these parts 

in an effort to combine one or more 


TRY IT NOW YOURSELF! of the newer techniques or proc- 
esses with one another, or with 
older production methods. These 
developments may result in prod- 
ucts of a revolutionary concept. 


All you need is a special powder metallurgy grade 
lithium stearate (fluffy) available only from us. 
We'll send you complete facts and lubricant samples 
on letterhead request. Foote Mineral Company, 

vcccecceesey 474 18 West Chelten Bldg., Phila. 44, Pa. continued on page 34 
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ANNOUNCING 


a new die casting plant 
for light metals 


(another step forward in 
Dow’s expansion program in metals) 


We’re proud to announce that a new Dow die cast- 
ing plant for aluminum and magnesium is now open 
for business. We’re sure you'll be keenly interested 
in this modern facility equipped to give you every 
production advantage. 


Equipment utilizes the latest developments in die 
casting technology. The new plant layout is care- 
fully planned to achieve top efficiency from ingot to 
finished casting. 


Our new plant is fully staffed with skilled, experi- 


enced personnel who are specialists in die casting 
light metals. And, of course, it’s backed by forty 
years of Dow experience in magnesium. Dow experts 
are ready to help you realize the full advantages 
inherent in the die casting process. 

You can find out all about it by contacting the Dow 
sales office near you. You'll be getting an introduc- 
tion to a new dependable production source that 
meets your deadlines with quality die castings— 
and economy, too! 


THE DOW METAL PRODUCTS COMPANY 


DIVISION OF THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
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C-1020 Steel* 


Tensile 60,000 psi 


HS6460 Set 1 


Tensile 60,000 psi 


HS6460 Set 4 


Tensile 57,000 psi 


HS6460 Set 3 


Tensile 38,000 psi 


HS6460 Set 2 


Tensile 35,000 psi 


Cast Iron* 


Tensile 32,000 psi 


106 


CYCLES 


Procedure Used to Obtain Test Results 


Material —Type HS6460 with 1% zinc stearate. 
Single press and sintered blank machined to 
standard A.S.T.M. Fatigue Bar—.300” dia. Test- 
ing machine—R. R. Moore Rotating Beam. 

Sintering conditions for Set 1—Endothermic 
atmosphere, dew point +30°F, 2050°F, 45 
minutes at heat (extended time because of size). 
Briquetting pressure—100,000 psi. Density— 
6.83. Combined carbon 0.20%. 

Sintering conditions for Set 2—Hydrogen 
atmosphere, 2050°F, 45 minutes at heat. Bri- 
quetting pressure—80,000 psi. Density—6.76. 
No carbon added. 

Sintering conditions for Set 3—Endothermic 
atmosphere, dew point +30°F, 2050°F, 45 


minutes at heat (extended time because of size). 
Briquetting pressure—60,000 psi. Density— 
6.36. Combined carbon 0.20%. 

Sintering conditions for Set 4—Endothermic 
atmosphere, dew point +30°F, 2050°F, 45 
minutes at heat (extended time because of size). 
Briquetting pressure—80,000 psi. Density— 
6.67. Combined carbon 0.20%. 

*Data on C-1020 hot rolled steel and 
cast iron obtained from ASM Hand- 
book, 1948 Edition, Page 119. 

For more information, write Republic Steel, 
Dept. PM-8576, 1441 Republic Building, 
Cleveland 1, Ohio. 
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Preliminary Impact Test Data on 
Type HS6460 High Strength Powder 





SET 1—COMBINED CARBON 0.20% 


BRIQUETTING SINTERED NOTCHED IMPACT UNNOTCHED IMPACT 
PRESSURE DENSITY STRENGTH STRENGTH 


60,000 6.33 15 in-ib 63 in-ib 
80,000 6.68 22 in-ib 105 in-ib 
100,000 6.83 25 in-lb 130 in-lb 


SET 2—NO CARBON ADDED 


60,000 6.42 22 in-lb 101 in-Ib 
80,000 6.78 35 in-lb 166 in-lb 
100,000 6.96 43 in-lb 200 in-ib+* 


*(value exceeded capacity 
of impact tester) 








Procedure Used to Obtain Impact Test Results 


Material—Type HS6460 with 1% zinc stearate. minutes at heat (extended time because 
Single press and sintered standard Izod Bars. _ of size). 

Sintering conditions for set 1—Endothermic Sintering conditions for set 2—Hydrogen 
atmosphere, dew point +30°F, 2050°F, 45 atmosphere, 2050°F, 45 minutes at heat. 





FREE BOOK— Properties of Republic Type HS6460. This 
preliminary information illustrates the performance of a 
typical lot of HS6460, the powder especially developed by 
Republic to provide excellent carbon compatibility for 
higher stressed structural parts— plus the advantage of 
excellent heat treat response. Write Republic Steel, Dept. 


PM-8576, 1441 Republic Building, Cleveland 1, Ohio, for Photograph shows single press and sintered Izod Bars after impact testing 
your copy. Ask for ADV. 1028. at 200 in—Ib+. Bars did not break. 


REPUBLIC STEEL ‘| ) 


GENERAL OFFICES - CLEVELAND 1, OHIO 


Worleid Wier Ringe of Stlindlard, Stools aud, SC, frodig 
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! Liseamount 
1 Die Castings 
' AT WORK 


! No. 1 of a Series. 
. 


—— = =e oe eee ee 


. 


The three castings above are 
supplied by Paramount to 
Reeves Pulley Company for 
the end shields and dial wheel 


on the Reeves Motodrive. 


Paramount Die Castings 
Helps Reeves Pulley Co. 
Make Variable Speed Drive 


\ 
I 
! 
| 
l 


Size 100 Reeves fractional hp. Vari-Speed Moto- 
drive with infinite variable output speed from 
2.86 to 4660 rpm. Size 100 is one of a full line 
of Reeves Motodrives for speed control on Vs 
hp. through 40 hp. 


Wamount «an help solve your 


design and production problems. 


If there's a die casting in your product, it will pay you to investigate the 


complete die castin 


g service available at Paramount Die Castings Co. 


Paramount's designers, sales engineers, plus modern tooling and produc- 
tion facilities offer you an ideal source for all your die casting require- 


ments. 


Linc, Aluminum and Magnesium Die Castings 


Paramount has extensive facilities for the production of die castings 
from all three . . . Zinc, Aluminum and Magnesium. And, Paramount is 
set up to handle the whole job, from blue print to machined, finished or 
plated part . . . offering an inte- 
grated time and cost-saving service 


to manufacturers in 
of industries. 


a wide variety 


Three complete plants... 
two in St. Joseph, Michigan, 
one in Seymour, Indiana 


SEND FOR 


THIS 


For your files, a 


HELPFUL BROCHURE ... SOs Seiad nti on 


cen, ° Designing for Die 
clas (By) Z Castings and a vi.it 
Nf i Xd to Paramount. 


Wun OUMT, DIE CASTING CO. 


A Subsidiary of Talon, Inc. ST. JOSEPH, MICHIGAN 
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INDUSTRY NEWS continued 


IC! ANNOUNCES DATES 
FOR ANNUAL MEETING 

The INVESTMENT CASTING _INSTI- 
tutes Seventh Annual Meeting 
will be held at the La Salle Hotel 
in Chicago on November 3 and 4. 
Among topics to be discussed will 
be current research developments. 

Paul Gouwens, supervisor of 
foundry research at Armour Re- 
search Foundation, will speak on 
high thermo conductivity molds, 
vibratory energy effects on solidi- 
fication, grain size control through 
innoculation, and grain refinements 
through shear energy influence. 

T. E. Millard of General Electric 
Co. will give an appraisal of the 
current status of the ceramic shell. 
His comments will be followed by 
a panel critique of the shell process 
moderated by Dr. N. J. Grant, with 
a panel of industry experts. 


STOKES EXPANDS AGAIN 

Another expansion of F. J. STOKES 
corP.'s production and engineering 
facilities in Philadelphia has been 
started. The third major expansion 
in the last eight years, a 50,000- 
square-foot addition to the present 
plant should be completed by the 
middle of next year. 

The new facilities will increase 
the firm’s manufacturing and as- 
sembly capacity by about 20 per- 
cent, and will provide more space 
for product design, sales engineer- 
ing, and technical service. 


PEERLESS GEAR EXPANDS 
PEERLESS GEAR & MACHINE CO., 
inc. has expanded its operations by 
moving to a new and enlarged 
plant in Dunkirk, Ohio. Located 
approximately two miles from their 
previous location, the new plant has 
25,000 square feet of manufacturing 
space. The firm manufactures 
Peerless “Flame-a-loy” racks and 
pinions for the die casting industry. 


ALLEN-STEVENS EXPANDS 
ALLEN-STEVENS CorP. is building 
a 20,000-square-foot addition to its 
die casting plant in Woodside, 
N. Y. Included is an air-conditioned 
mechanical laboratory which will 
house an optical comparator, Rock- 
well hardness tester, tensile 
strength tester, and other precision 
instruments and gauges. 
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LINDBERG 
FISHER 


This nameplate 





is on all the equipment 
anyone needs for melting 


and holding aluminum 


Heat and aluminum have been Lindberg’s babies for many years. If your product 
requires the application of heat to aluminum anywhere along the line, we can 
help you do the job. Lindberg-Fisher furnaces cover every requirement of “‘heat 
for aluminum” and embody the latest developments in the field. Many new 
design and engineering features make Lindberg-Fisher melting and holding 
furnaces, and accessories, the most modern equipment available to industry. 


With Lindberg-Fisher furnaces too, you get the expert technical skills of 
Lindberg Engineering Company’s staff of engineers, metallurgists, technicians, 
widely experienced in all phases of aluminum melting, casting and treating. 
Because Lindberg builds all kinds of melting equipment, gas—oil—electric 
(resistance, 60 cycle induction, arc, or high frequency) ... we can 
intelligently and objectively recommend the proper type of furnace to suit 
your particular conditions and needs. 


We can fit the latest melting and holding equipment into your production line 
efficiently and economically—helping you to manufacture your product to 
closer specifications, and at a lower cost. Consult your local Lindberg 
representative. You’ll find him listed in the local classified telephone 
directories in major industrial areas. 


Lindberg-Fisher Division, Lindberg Engineering Company, 2463 West Hubbard 
Street, Chicago 12, Illinois. Los Angeles plant, 11937 South Regentview Ave., 
at Downey, Calif. In Canada, EFCO-Lindberg, Ltd., Toronto. 
Also factories in: Argentina, Australia, England, France, Germany, Italy, 
Japan, Scotland, South Africa, Spain and Switzerland. 


On the following two pages we’ve illustrated and described the 
Lindberg-Fisher equipment that covers all your ‘“‘heat for aluminum’’ needs. 
Will you please turn the page? 


Look in on Lindberg— Booth 520 at 
THE METAL SHOW 


LINOBERG heat for industry 
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To make the BEST... 
SS == 


Begin with the 


BEST CASTINGS! 








Dumsrebe 


aa Co. 


Aluminum Alloy Castings 


Zinc Alloy Castings 


Tin and Lead Alloy Castings 


DISTRICT OFFICES 


AKRON, OHIO 
E. G. Siess, Jr. 
277 W. Exchange St. 
Tel: Portage 2-7663 
BUFFALO, N. Y. 
Harry W. Harding 
235 Burke Drive 
Tel: Amhurst 1164 
CLEVELAND, OHIO 
William Kranz 
19615 West Lake Road 
Tel: Edison 1-6888 


Latrobe 
Die 


Casting Co. 


Latrobe, Pennsylvania 


DAYTON, OHIO 
J. M. Gallaher 
363 West First St. 
Tel: Baldwin 4-3523 
DETROIT, MICHIGAN 
J. R. Lemen, Jr. 
1016 Fisher Bidg. 
Tel: Trinity 3-5910 
NEW ENGLAND 
R. L. Thomson 
79 Prospect St. 
Stamford, Conn. 
Tel: Fireside 8-3985 
PHILADELPHIA, PA. 
Albert B. Reid 
505 Wadsworth St. 
Tel: Chestnut Hill 7-8833 


Established 
1918 
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INDUSTRY NEWS continued 


U.S. RADIATOR BUYS 
MAGNETIC POWDERS 

NATIONAL-U. S. RADIATOR CORP. 
has acquired MAGNETIC POWDERS, 
INC., to broaden the line of iron 
powders being produced by its 
PLASTIC METALS Div. Magnetic Pow- 
ders will operate as a wholly-ow ned 
subsidiary of National-U. S. Radia- 
tor, with headquarters in Johns- 
town, Pa. 

B. T. duPont, general manager 
of Plastic Metals Div., also will be 
general manager of Magnetic 
Powders. 


STROM JOINS ROTO-FINISH 

John R. Strom has joined roto- 
FINISH CO. as chemist and process 
engineer. He'll be responsible for 
development of new products and 
new compounds. Strom formerly 
was process engineer for Brown- 
Lipe-Chapin Div., General Motors, 
and plating superintendent for the 
Eljer Co. 


NEW MPI MEMBERS 

Here are new members of vari- 
ous trade divisions of the METAL 
POWDER INDUSTRIES FERERATION: 
NATIONAL CARBIDE DIE CO., Powder 
Metallurgy Equipment Association; 
GLIDDEN co., Metal Powder Pro- 
ducers Association; NATIONAL CASH 
REGISTER CO., American Powder 
Metallurgy Institute. 


DEK ACQUIRES ROLLE 

ROLLE MFG. CO., producer of alu- 
minum and magnesium castings, 
has been acquired as a wholly- 
owned subsidiary by pEk INpDUs- 
TRIES, INC. DEK, manufacturer of 
aluminum products, purchased 
Rolle facilities as part of a program 
for diversification and growth in 
the light metals industry. 

R. Carter Dye has been elected 
president of Roile, succeeding 
Zachary W. Redd, and Fred H. Ed- 
gar has been elected executive vice 
president. Both were executives of 
The Olin Mathieson Chemical 
Corp. Edgar also is executive vice 
president of DEK. 

William E. Nolan, with ALCOA 
for 14 years, has been elected Rolle 
vice president and general man- 
ager; Douglas D. Lawson, with 
General Electric 18 years, becomes 
vice president in charge of sales. 
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SUTTON 


for profitable 


production! 


NEW! Corrects cross-sectional distortions of aluminum extrusions 
to extremely close tolerances. Multiple corrections can be made 
in one pass. Easy. change-over for different shapes. 
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NEW! For high-speed production of aluminum shapes. Featured 
is a special eiectric-hydraulic system for entirely automatic 
cycling porthole or bridge-type dies. 





Producers and extruders of modern metals are urged to investigate 
Sutton processing machines as well as presses. For maximum profit, 
high-speed production must extend beyond extruding or rolling into 
the various finishing and processing functions. 

Sutton engineered processing machines include a full line of 
hydraulic extrusion presses, bar, tube and shape straighteners, roller 
levellers, sheet stretchers, detwisters, rotary swagers, centerless bar 
turners, continuous drawing, straightening and cut-off machines and 
other important equipment. Each Sutton machine is designed for 
maximum production per operating hour and is backed by more 
than 45 years’ experience in quality machinery manufacture. 

Ask for Bulletins 25 and 50 with supplemental data 


Engineering Company 


FIRST NATIONAL BANK BLDG., PITTSBURGH 22, PENNSYLVANIA 
PHONE: GRANT 1-8077 . PLANT: BELLEFONTE, PA. 
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PMM EDITORIAL 


Three Steps to a Finished Product 


@ ruis MAY or may not be the year when the round of wage increases set 
off by increased wages in the steel industry and consequent increases in the 
price of steel will be halted. It will be some relief to all industries if there is no 
increase in the price of steel, but don’t assume that either your company or 
your industry will be immune. For the immediate future, wages will continue 
to increase and, what may even be harder to take, all industry is going to use 
more and more highly-skilled labor; even the floor sweeper will become an 
“operating engineer.” 


Where does this lead us? Simply that original design and redesign must be 
done in terms of operations which require little direct labor and which can be 
automated to a high degree. High capital investment in machines and buildings 
can better be tolerated than high labor costs. High tooling costs can easily pay 
for themselves. But neither of these may be necessary if designers will take full 
advantage of the extrusion industry's know-how and ability. 


There is probably no metal forming method which can produce a finished 
shape as economically as extrusion. It takes just three steps from raw material 
to finished product: Extrude, cut to length, minor finishing. This even includes 
rolling, provided flat sheets and some standard sections are not considered. 
After all, sheet, strip, rod, and bar are actually raw material for the start of 
fabrication. 


Now how about tooling? If a lot of direct labor will be saved, quite expen- 
sive tooling can be absorbed and still permit a cut in manufacturing costs. But 
here’s one of the great advantages of the extrusion process: Most extrusion dies 
are cheap. In fact, tooling for the process is so low, compared with other fabri- 

cating methods, that most extrusion dies are designed and paid for by the custom 

oxtwadier, not by the purchaser. For solid sections which can be pushe od from a 
4- or 6-inch billet, die costs are frequently under $125. So here's another cost 
item where extrusion is far ahead. 


But the designer or purchasing man says he uses only a few pounds of 
metal at a time. That’s another advantage of custom extrusion. Most extruders 
are set up to push any amount of metal the customer wants, from 25 or 50 pounds 
per order up. There’s some advantage to long runs, of course, but downtime for 
tool change is very low. This is particularly true when pushing extrusions from 
4- to 6-inch billets. Some extruders quote tool change time in seconds. 


Now the designer may ask what metals can be extruded. Very broadly, al- 
most any metal which can be rolled can be extruded. Naturally, the avé iilable 
press capacity for extruding aluminum base alloys and copper base alloys is far 
greater than any other. There exists, however, a very adequate capacity for 
extruding alloys of magnesium, steel, and the so- called exotic metals. 


Cutting manufacturing costs is, therefore, almost entirely a problem for the 
design, purchasing, and production men. The means to do it, the plant capacity, 
and the knowledge are all available. Why not use them? 
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TABLE | 


Shipments of Hot Work 
Die Steels (net tons) 


1949 5,140 
1950 8,608 
i95! 12,995 
1952 12,719 A 70 
1953 14,229 65 
1954 8,857 
1955 12,062 90 
1956 14,445 90 
1957 11,924 
1958 8,904 85 
1959, 8,657* 84 


Company 


*Through July 1959 only. Average 








TABLE Il 
End Uses of Hot Work Die Steel Bianks 


Percent of Die Steel Shipped for: 


Die Casting & 
Extrusion Dies 


TABLE Ill 


Aluminum Consumed for Extrusions 


Tons of 
Aluminum FRB Index 
“— Year Extruded 
1950 255,079 
30 1951 312,944 
30 1952 347,542 
1953 462,400 
10 1954 449,632 
10 1955 682,381 
15 1956 704,535 
1957 706,587 
16 1958 743,123 
1959* 


*estimated 











Rising die steel sales foretell . . 


Greater Industrial Use of Extrusions 


WITHOUT hot work die steels, there probably 
would be no extrusion industry. Sales of these steels 
should, therefore, be a valuable guide to the growth 
of the industry. 

While sales of metal to be extruded might be used 
to measure growth, it is possible to get a biased pic- 
ture from metal sales alone. For example, a boom in 
building could show a surge in the amount of alumi- 
num extruded, due to the present widespread use of 
extruded shapes for windows, doors, and other archi- 
tectural shapes. 

When, however, extruded shapes find their way 
into a wide variety of products, the need for increas- 
ing tonnages of hot work die steel is assured. Under 
these conditions, the industrial growth is healthy and 
a business slowdown in any single application cannot 
dislocate the entire extrusion industry. 

There are only three major uses for hot work die 
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steels. These are the extrusion, die casting, and forg- 
ing industries. Of these, the forging industry uses only 
about 20% of the die steel sold. 

Steel for die casting and extrusion dies, however, 
can not be separated, since companies who supply 
forged die blanks specialize to a considerable extent. 
This is not necessarily bad. Extrusion and die casting 
are, for the most part, complimentary. There are very 
few areas where they compete seriously. With this 
in mind, let’s look at some of the available figures for 
sales of hot work die steels and for extrudable metals. 

The sales of hot work die steels (H11, H12, H13, 
H14, H15, H16, H20, H21, H22, H23, H24, H25, H26, 
H41, H42, and H43), released by the American Iron 
& Steel Institute, are shown in Table I. 

These shipments are broken down by six major 
forging companies in Table II. 

Over the past ten years, the consumption of alu- 
minum, to take only one metal, for extrusions and the 
Federal Reserve Board Index of Industrial Activity 
are shown in Table III. 

The data in Tables I and III are shown in Figure 1 
to compare the slopes of the curves which give the 
rate of change. If the industry were not growing, 
the slope of the curve for consumption of metal would 
be about parallel to the curve for industrial activity. 
Since, however, it is considerably steeper, there is 
evidence of rapid growth. Unfortunately, no figures 
for steel and copper base alloys are available, but 
those companies engaged in the extrusion of these 
metals, particularly copper base alloys, have reported 
that activity would closely parallel the activity in the 
extrusion of aluminum. 

With the sales of hot work die steel for the first 
seven months of 1959 almost equal to the entire year 
of 1958, there is every reason to believe that the steady 
rate of growth of the extrusion industry will continue. 
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Cold Extrusion of Steel 


By P. G. WITTEMAN* 


COLD EXTRUSION of steel — sometimes referred 
to as cold shaping — embraces methods of producing 
solid or hollow cylindrical shapes by systems of tool- 
ing applied to vertical and horizontal presses, as well 
as multiple stage headers. 

What is now accepted as heavy cold extrusion of 
steel was disclosed in the years 1946 and 1947, as 
recorded by reports of the Ordnance Department of 
the United States Army, in cooperation with the Pub- 
lications Board of the United States Department of 
Commerce. The information and data’ correlated Ger- 
man experience prior to and during World War II. 
Dire necessity, due to the lack of certain non-ferrous 
metals, gave considerable impetus to the use of steel 
in the production of some military components, prin- 
cipally cartridge cases. The feasibility of the entire 
venture was made possible by the coating, wherein a 
phosphate coat is applied by a bonderizing treatment. 

Implementation of the various processes was started 
about 1949 by the Ordnance Department of the United 
States Army in coope ration with American industry, 
so that today production techniques have been fully 
realized. Naturally, some of the end products involve d 
were high explosive shell and rocket bodies, ammu- 
nition components, and cartridge cases. 

The experience with the military firmly established 
the know-how in cold extrusion of steel, and this has 
now been extended into industrial and automotive ap- 
plications involving quantity production. 

The versatility of the cold extrusion processes, com- 
bined with appropriate heat treatments (process an- 
nealing and final stress relieving), permits the use of 


*ASST. METALLURGICAL ENGINEER 
BETHLEHEM STEEL CO. 


many steel compositions, a partial list being: 

Carbon Steels: C1008, C1010, C1012, C1015, C1016, 
C1017, C1020, C1021, C1023, C1024, 
C1025, C1030, C1035, C1040, C1041, 
C1045, and C1046. 

Alloy Steels: 4023, 4130, 5120, 5130, 8620, and 8630. 

All steels should be made to fine grain practice. Ex- 
perience has shown preference for a non-aging type 
steel, with low silicon in most of the carbon steel 
grades. The chemical compositions which qualify for 
cold extrusion provide for a diversification of me- 
chanical properties which can be balanced with the 
amount of cold deformation for high tensile proper- 
ties and recovery of useful ductility by a final stress 
relieve treatment. Indeed, it is possible to develop 
mechanical strength levels in low carbon steels com- 
parable to steels heat treated by quenching and tem- 
pering. Some results are given in Table I 

Compared with conventional methods of forging 
and machining, the cold extrusion processes save steel. 
This is also true in the assembly of component parts 
by welding, soldering or brazing. 

For example, a cold shaped hydraulic cylinder re- 
quired a billet weight of 2.2 pounds cut from C1015 
steel bar stock which produced a finished weight of 
2 pounds, or a yield of 91 per cent. The conventional 
method of manufacture by machining and welding 
component parts required 6 pounds, 

The cold extrusion processes are esse ntially “chip- 
less” and considerable savings can be affected in ma- 
terial losses. Where secondary machining operations 
are necessary, such as reaming, boring, tapping, 
threading, and broaching, there is less metal removal 
because of much closer tolerances. Higher metal cut- 
ting rates are normally attained, especially in low 
carbon steels, due to the effect of cold working. 





TABLE | 


Average Mechanical Properties of Rounds, Forward Extruded* 





Yield 
Strength psi 
0.2% Set 


Alsi 
Grade 


Stress Relief 
Degree F 


Percent 
Reduction 


Strength psi 


Reduction 
Area 
Percent 


Tensile Elong. 2" 


Percent 





C1010 20 No 
Fine Grain 40 No 
60 No 
20 900 
40 900 
60 900 


63975 
85300 
96575 
59400 
73500 
87000 


68075 19.1 64.1 
91250 15.6 54.9 
101050 15.4 49.5 
66600 23.4 65.4 
82400 23.2 57.4 
93400 21.0 55.3 





C1040 20 No 
Fine Grain 40 No 
20 900 
40 900 


97875 
112550 
91200 
108100 


110150 14.4 44.9 
125750 12.5 41.4 
104600 20.3 45.4 
113600 20.3 46.1 





5120 20 No 
Fine Grain 40 No 
60 No 


80150 
103700 
120125 


91900 17.9 67.1 
115900 16.4 55.8 
129450 16.4 52.5 





*Report of Metallurgical Research on 





"Cold Extrusion" 


by Heintz Manufacturing Co., Philadelpsia 20, Penna. 
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Progress Report from Integrated Extruders 


WHEN AN INDUSTRY enjoys a phenomenal 
growth — such as that experienced by the extrusion 
industry — it’s generally backed up by a good, solid 
group of progressive producers whose research and 
development work is passed along to users in the form 
of improved, lower-cost products. 


To give our readers a broader perspective of the 
extrusion industry, we asked different integrated pro- 
ducers ( producers of both metal and extrusions) for 
brief opinions on significant contributions to the prog- 
ress of the industry, what its status is today, and 
what’s in store for the future. 


SIGNIFICANT TECHNOLOGICAL ADVANCES 


ALUMINUM CO. OF AMERICA 


The most significant technological advances in the 
industry in the past 10 years, we believe, have been: 

© The installation of large extrusion presses and 
the resulting new products made available, particu- 
larly wide, flat wing panel type sections. 

@ Development and use of color for outside archi- 
tectural extruded shapes. This includes dyed anodic 
coatings, built-in anodic coatings, porcelain enamel 
finishes, and paint finishes. 


TRENDS 


@ Semi-automatic and automatic press opera- 
tion, including improved press controls. 

@ Improved die technology. 

@ Improved production speeds. 

@ Self-contained presses for limited and/or spe- 
cialized use. 

®@ Improved ingot heating facilities. 

@ Improved material handling at presses. 

@ Higher productive rates. 


IN STEEL EXTRUSIONS 


THE BABCOCK & WILCOX CO., TUBULAR PRODUCTS DIV. 


At least at the present time, steel extrusions do not 
follow the pattern of the non-ferrous extrusion indus- 
try in that there are no standard shapes or stock shapes 
produced in the steel industry. We hope this may 
occur when we get into carbon steel but, as yet, in the 
stainless steel picture there has been nothing in the 
way of standard shapes except those produced specifi- 
cally for jet aircraft and nothing is standard in the 
aircraft industry for more than a few weeks at most. 

In the stainless extrusion industry, the trend is to- 
ward more refractory metals and thinner sections. 
The trend in industry, as far as production is con- 


cerned, is more in the way of reducing manufactur- 
ing costs. 

We have made great strides in recent months in re- 
ducing the size of the extruded shapes which we 
could successfully produce. It would be safe to say 
that we have extended the range of availability of 
steel extrusions both at the top and the bottom of the 
size ranges; however, as far as any trend toward any 
specific size, the present market covers the complete 
range and there is always more interest in the small 
sections below our size range than in large sections 
above the range. 


GROWTH OF ALUMINUM APPLICATIONS 


HARVEY ALUMINUM, INC. 


Construction applications will continue to be the 
largest user of aluminum extrusions. In 1960 we be- 
lieve that the transportation industry will be the 
next largest user of extruded shapes. Applications in- 
clude automotive, aircraft, truck trailers, mobile homes, 
and we anticipate greatly increased penetration into 
railroad and marine applications. 

The automotive field presents the largest immedi- 
ate potential for extrusions. The trends in sizes and 
shapes of extrusions are to larger, more intricate con- 
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figurations. Stiffened panels are replacing sheet and 
plate weldments. 

The use of structural aluminum is becoming more 
pronounced, and is replacing other metals. In alumi- 
num alloys, aircraft and missile people are demand- 
ing higher strength and more intricate sections. There 
is also a trend in alloys possessing special control 
characteristics favorable to decorative finishes. 

Because of the low cost of custom extrusion dies, 
we see a continuous trend away from stock shapes. 
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MILESTONES IN EXTRUSION'S PROGRESS 


KAISER ALUMINUM & CHEMICAL CORP. 


Our technical people suggest the following as some 
of the more significant contributions to the progress 
of the extrusion industry over the past 10 years: 

@ The development of self-contained presses and 
the improvement of extrusion press design. 

@ The development of bridge and spider type dies 
for the manufacture of hollow sections. 

@ The general improvement in die design and die 
engineering to permit closer tolerances and thinner 
and more complex shapes. 

@ The provision of markedly improved extrudabil- 
ity of 6063 billet by improved cleanliness, improved 
control on chemical an: ilysis, and the introduction of 
homogenization. (While ‘the introduction of 6063 al- 
loy actually took place in 1945, or 14 years ago, it is 


probably the most significant single contribution to 
the extrusion industry since World War II.) 

@ The availability of smaller DC billet and the re- 
sulting elimination of needing book mold type billet. 

@ The institution of the heavy press program and 
the resultant availability of larger and more complex 
aircraft sections. 

@ The introduction of induction heating of billets. 

@ The availability of higher strength non-heat treat- 
able alloys through the offering of the aluminum-mag- 
nesium and aluminum-magnesium-manganese 
such as 5083 and 5086. 

@ Development of architectural finishing alloys of- 
fering improved surfaces for anodizing and selection 
of color. 


alloys, 


WHAT'S THE FUTURE LOOK LIKE? 


OLIN MATHIESON CORP., METALS DIV. 


There isn’t too much need to resort to crystal ball 
gazing, for the extrusion forecast of the future is 
bright and stands forth for all to see. 

Output will rise significantly this year over last 
year by at least some 25%. U sage will continue to rise 
sharply in 1960, so that by 1964-65, the 1958 usage 
of approximately 800,000, 000 pounds will be doubled. 
The anticipated population explosion of the 60's, with 
the resultant building and industrial expansion, will 
assure this. 

Other than building and architectural shapes, we 
think the greatest new usage will be in the electrical 
field with aluminum rigid conduit capturing a major 
share of the larger sizes (over 1%”) and aluminum in 
busbar, substation and transmission facilities making 
substantial inroads in areas heretofore economically 
denied them. Transportation, including automotive, 
will design more and more to aluminum extrusions 


to take advantage of its low weight, high strength fea- 
tures. 

The “containerization program” for ship and rail use 
is rolling, increasing extrusion usage tremendously. 

As to ‘alloys, a major trend is now apparent in two 
areas: the high lustre, brilliant finish of 6463 and al- 
lied alloys, and the high mag alloys such as 5083, 5086 
and 5456 because of their weldability and good re- 
tention of mechanical properties. 

In size and shape, extrusions will retain pretty 
much the same dimensional characteristics, with some 
80% to 90% of shapes producible on current press equip- 
ment. There is a definite trend, however, away from 
stock shapes, especially in architectural uses. Design- 
ers and architects have learned well the versatility in- 
herent in extruded shapes, and their products are be- 
ing designed on a custom basis to lend the dignity 
of unique appearance to much of their work. 


MORE INDUSTRIES USING EXTRUSIONS 


REYNOLDS METALS CO. 


At present, we estimate that more than half the 
extrusion and tube shipments are used in architectural 
and building products, with windows taking the bulk 
of the output. Significant quantities are also used in 
many other fie lds. Aircraft, trailers, cars, furniture, 
appliances, and irrigation pipe are among the most 
important of the current applications. 

The electrical field has recently been invaded with 
competitively-priced aluminum rigid conduit. New 
designs in electrical sub-station structures and trans- 
mission towers have opened a large potential for 
extrusions, and the use of interlocking shapes make 
transformer enclosures a likely prospect for the im- 
mediate future. 
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Other significant areas offering good opportunities 
include bridges, pipe for the petroleum and process 
industries, freight cars, highway sign interlocking 
panels and ground supports, and monumental build- 
ings. Underlying the trend toward diversification of 
applications in the use of heavier shapes. 

Basically, the flexibility of design afforded by the 
extrusion process permits the mill to supply aluminum 
products which minimize further fabrication and as- 
sembly time, lowering further costly labor expendi- 
tures. This feature, together with the growing favor- 
able cost of basic aluminum, indicates that much of 
the future of the aluminum extrusion process has yet 
to be unfolded. 
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What Shapes Can Be Extruded? 


TO ILLUSTRATE the great variety of shapes and 
sizes which can be extruded, we asked extruders to 
send us representative samples of work they are cur- 
rently producing. 

Naturally, not every shape that has ever been ex- 
truded is shown here, since it would be impossible 
to show them all. However, these typical shapes do 
indicate the vast potential of the industry. There is 


3 4 


Sliding Door Jamb, The William L. Bonnell Co., Inc. 


| | 

2 : 

Marine Molding, alloy 6063-T5, 
Youngstown Mfg. Co. 


enough of a variety illustrated here to give most de- 
sign engineers a good idea of what can be done by 
the extrusion process. 

The examples have been broken down into these 
general types: Solid Aluminum Extrusions, Hollow 
Aluminum Extrusions, Aluminum Impact Extrusions, 
Extruded Brass Shapes, Extruded Steel Shapes, and 
Extruded Nickel-Silver Shapes. 


5 6 


4 2 3 


Ground Strip & Trim, alloy 6063-T5, 
Superior Industries, Inc. 


Door Tread, alloy 6063-ST5, Saramar Aluminum Co. 
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Appliance Component, alloy 6463-T6, Precision Extrusions, Inc. Door Corner, alloy 6063-ST5, Saramar Aluminum Co. 


1 2 3 1 2 


Door Section, alloy 6063-T5 Water Pump Propeller Unit, Structural Box, alloy 6063-T5, 
Youngstown Mfg. Co. Valley Metal Products Co. Youngstown Mfg. Co 








a. 
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l'ypewriter Part, 
General Extrusions, Inc. 
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lag-Holder Molding, 3 4 S 


General Extrusions, Inc. Fin Trim Jamb, The William L. Bonnell Co., Inc. 
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gE ES 
7s" * Building Grillework, alloy 6063-ST5 


Exhaust Fan Blade Section, alloy 6463-T6, Precision Extrusions, Inc. Saramar Aluminum C¢ 
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EXTRUDED SHAPES continued 


4 


bs 2") 
Office File Handle, General Extrusions, Inc Heat Exchanger, alloy 6063-T6, Precision Extrusions, Inc. 


1 : 1 
Decorative Post, alloy 6063-ST5, Camera Case Edging, Radio Heat Disperser, Handrail, alloy 6063-T5, 
Saramar Aluminum Co General Extrusions, Inc General Extrusions, Inc Youngstown Mfg. Co. 


1 4 2 | 
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Level, alloy 6063-T6, 
Precision Extrusions, Inc 


; y i 
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Awning Component, 
General Extrusions, Inc 





e st ie 1 3 a! 
Rubber Mold Parts, Military Fin Section, alloy 6061-T6, Frame Jamb, 
R. D. Werner Co., Inc. Youngstown Mfg. Co. The William L. Bonnell Co., Inc. 
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HOLLOW ALUMINUM EXTRUSIONS 


Modular Cabinet Assembly Component, Harvey Aluminum 


‘coa9oc00000 0 4 ,, 
0 4 2 3 4 5 ae, 


Automotive Part. 
The William L. Bonnell Co., Inc. ( Application Not Disclosed ) General Extrusions, In¢ 


Soda Fountain Valve, Window Section, alloy 6063-ST5, Textile Machine Part, alloy 6063-T5, 
Valley Metal Products Co. Saramar Aluminum Co Superior Industries, Inc. 


4 


Automotive Part, General Extrusions, Inc Small-Boat Flag Staff, Precision Extrusions, Inc 
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EXTRUDED SHAPES continued 
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Office Furniture Desk Leg, General Extrusions, Inc. Blood-Typing Machine Part, R. D. Werner Co., Inc. 


2 | 3 


Sprinkler Part, 
R. D. Werner Co., Inc. 


Electrical Manifold, alloy 6061-T6, : , 
Precision Extrusions, Inc Pilister Bar, alloy 6063-T5, Superior Industries, Inc. 


0 ‘ 2 3 ) aaa i ' ; : 


Automotive Part, 


Commercial Lock Barrel, alloy 6062-T6, Precision E-trusions, Inc General Extrusions, Inc 
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Radiator By-Pass Tube, General Extrusions, Inc. 


j j i | i | j | ’ j | 
4 2 0 1 4 
Handrail, alloy 6063-ST5, Freezer Part, alloy 6063-T6, 
Saramar Aluminum Co. Precision Extrusions, Inc. Electrical Part, alloy 6063-T5, Superior Industries, Inc 


ALUMINUM IMPACT EXTRUSIONS 





Door Closer Cylinder, alloy 3003, Mueller Brass Ce 


Electrical Connector, alloy 1100, ; 
Mueller Brass Co. Oil Filter Shell, alloy 1100, Mueller Brass Co 
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EXTRUDED SHAPES continucd 


EXTRUDED BRASS SHAPES 


Veuve Las me eae | baie ale 
et hee a oe eae Fete, Mtl | D) | x72 


’ Heat Dispersal Unit Part, The American Brass Co. Paper Machine Blade Holder, The American Brass Co. 


oe 


"ace ict Jes nena URANO RA CRE bib 
Door Track & Glider, Conveyor Belt Links, Stair Tread Nosing, 
The American Brass Co. The American Brass Co. The American Brass Co 


EXTRUDED STEEL SHAPES 


| 
Aircraft Component, alloy 4340, The Babcock & Wilcox Co Machine Part, alloy 4340, The Babcock & Wilcox Co. 
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Gold Drawn Bar, alloy LOLS, 
The Babcock & Wilcox Co. 


oS? e 
Truck Trailer Part, alloy 1025, 5 if Ht 
The Babx ock de Ww ilcox Co. 4340 The Babe ock d Wik ox Co 


Cold Drawn Bar, alloy 1015, The Babcock & Wilcox Co Valve Application, alloy 321, The Babcock & Wilcox Co 
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Stair Tread Nosing, The American Brass Co Handrail Section, The American Brass Co 
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How Lightolier Buys Extrusions 


By G. W. FUCHS* 


THE LAMPS and lighting fixtures merchandised by 
Lightolier must fill three basic prerequisites. They 
must (1) give the proper type of lighting for the ap- 
plication, (2) be styled in such a manner as to blend 
with the decorative motif of the area in which they 
are to be installed, and be constructed and fin- 
ished with materials which will retain their original 
appeal for many years. 

Most of the Lightolier line is in contemporary styles, 
and the use of aluminum extrusions enables us to ob- 
tain the crisp lines and sharp corners so much in de- 
mand by today’s architects and interior designers. 
It also makes iit possible to combine the required 
mechanical features with the decorative accents, often 
enabling us to substitute one integral part for an as- 
sembly of several parts. The process virtually ge 
nates the corner radii which are a necessary evil i 
most sheet metal fabrication. Furthermore, the vedi 
lar brushed metallic finishes are much more durable 
when anodized on aluminum than their electrode- 
posited counterparts on steel. 

An additional important aspect of using extrusions 
is the relatively low tool cost, making it possible for 
Lightolier to incorporate style and mechanical changes 
with ease. We have found extrusions particularly 
suitable when used as the frame for plastic or glass 
diffusers on recessed fluorescent lighting installations. 
In fact, the extruded frame surrounding the diffuser 
is the only part of the lighting fixture which protrudes 
downward from the ceiling and is therefore subject 


*PURCHASING DEPT 
CORONA CORP. 


to the most critical scrutiny by the designer. We have 
also had good success in using extrusions as floor and 
table lamp stanchions. 

Generally speaking, all aluminum extrusions pur- 
chased by Lightolier are of 6063T5 alloy, which ano- 
dizes well and is readily obtainable throughout the 
country. All shapes have some secondary fabrication 
and finishing requirements. Of all these requirements, 
only sprayed enamelled finishes are applied in our 
own factory, and the rest of these requirements are 
met by our vendors. 


HOW VENDORS ARE SELECTED 


Selection of vendors is based on their ability to 
do the job, to meet quality standards, to deliver on 
schedule, and to be priced competitively. Other than 
these, we have no formal vendor qualification stand- 
ards. 

Requests for quotation always go to at least three, 
usually six, known, and one unknown source with no 
particular emphasis on geographical location. Prices 
are compared on a delivered basis. The inclusion of 
an unknown source enables us to continually improve 
our vendor list. 

We have found it easiest to work with the larger 
independents, ideally those who have their own fab- 
ricating and finishing facilities. We also have satis- 
factory arrangements with extruders who subcontract 
most of the secondary work. Inasmuch as secondary 
fabrication and finishing is involved, we feel that it is 
of the utmost importance that the responsibility for 
doing the entire job rests with one company. 

The integrated companies can, of course, offer all 





EDITOR'S NOTE: The question has often been 
asked, “What is the value of a purchasing depart- 
ment? Is it simply the office boy for engineering and 
management or does it fulfill a needed “function?” 

The answer varies, of course, in different companies. 
There are some where top management and engi- 
neering are so jealous of their prerogatives that the 
purchasing department has only the privilege of 
mailing out bid invitations to preselected vendors, 
transmitting the bids to management, and _ finally 
writing up the forms and purchase orders for the 
successful bidder. 

Fortunately, such companies are the exceptions. 
In properly organized and operated companies, the 
purchasing department has clearly defined jobs and 
responsibilities. Their job is to see that material which 
meets specifications is delivered to the manufacturing 
sections at the right time in the right amounts so 
there is an orderly flow of work through the plant. 
They have to screen potential vendors to assure 
financial responsibility to fulfill contracts. In many 
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cases, purchasing must examine management-labor 
relations to make sure that under normal conditions 
there will be no stoppage of material due to strikes. 
And above all, a good purchasing department makes 
certain that both purchaser and vendor are talking 
the same language so that unusable material will not 
be delivered due to incomplete specifications or 
poorly defined or interpreted conditions. 

In this article, the author, G. Fuchs, explains 
how these factors are handled at Corona Corp., the 
manufacturing division of Lightolier, Inc., where the 
purchasing department is a vital and necessary part 
of the corporate structure. Fuchs is a graduate 
mechanical engineer. He joined the firm in 1952 as 
a project engineer and transferred to purchasing in 
1953. Here's how he defines his work: “My function 
is to translate the ideas of our artist-designers into 
produceable parts, locate sources for the parts, place 
the business, and follow through on expediting. In 
short, the function combines those of a design engi- 
neer, value. analyst, buyer, and expediter.” 
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these services, but they are generally more cumber- 
some to deal with because of their organizational 
structure. Often we are so pressed for time that we 
must have an extrusion die nearing tryout by the time 
an integrated company has assemble d all the data to 
giv eusa quotation. 

Where extensive vendor engineering services are 
required, the integrated companies are superior to 
the independents, and this factor cannot be ignored. 
We generally do not do business with those com- 
panies who market their own product and who are 
only selling excess press capacity to outside custom- 
ers. It is fe it that this practice would render our sched- 
ules too vulnerable for sound business. 

Our extrusion vendors have to be of sufficient fi- 
nancial strength to carry out their commitments to us. 
If a Dun & Bradstreet report yields insufficient data, 
we make inquiries through other channels. We do not 
normally investigate a supplier's labor relations, nor 
do we feel it necessary to have more than one supplier 
for any given shape. We believe the effects of a sup- 
ply breakdown, if necessary, can be counteracted by 
other vendors, since tooling time is generally short. 


PURCHASING IS RESPONSIBLE 


Since the vendor's performance is the responsibility 
of the Purchasing Department, selection of the vendor 
is left entirely to Purchasing, except in those rare speci- 
fication jobs where the extruder is specified by the 
customer. Once the vendor has been te ntatively se- 
lected from bids on preliminary drawings, contact 
between the vendor and the Design Engineering De- 
partment is established by Purchasing and maintained 
until satisfactory samples from production tools have 
been submitted. 

In the interest of good communications, these con- 
tacts are never made without the presence of the 
responsible buyer, as only he has the right to com- 
mit the company to contractural obligations and it is 
his obligation to make sure that all specifications are 


TYPICAL EXTRUSION purchased by Lightolier. 
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understood. Inasmuch as we attempt to establish 
vendor relations for the long haul, we think that it is 
in our own interest not to subject a vendor to the 
penalty of an obvious underbid. 

If we run across a quotation that is substantially 
below all others, we request that the low bidder, as 
well as the one or two bidders whom we know to be 
consistently in the right range, break down their quo- 
tations into three categories: (a) metal, (b) fabrica- 
tion, and (c) finishing. This generally reveals where 
the error is by comparing the breakdowns among 
each other and sometimes with independently derived 
figures. We then advise the vendor to recheck his quo- 
tation and indicate where we think the error is. This 
type of analysis is usually appreciated and hardly 
ever abused. 

This technique also is useful in bringing a high bid 
into line. Competitive figures are, of course, not re- 
vealed in either type of negotiation. 

Once a plausible bid has been received, it is given 
to Estimating. If the final price departs considerably 
from the estimates, the Cost Accounting Department 
is notified as to the extent and the reason for the 
difference. 

The actual purchase order usually is for a given 
number of pieces, or pounds, at a firm price, to be 
delivered in accordance with a schedule. Tools are to 
be used for us exclusively, and will be paid for after 
sample approval. Sometimes we are able to take ad- 
vantage of the tool charge rebate incentives being 
offered by most companies. 

We do not believe that penalty clauses for failure 
to meet delivery schedules are too valuable, re lying 
instead on close follow-up of the supplier by the 
buyer. This is a responsibility which, in our company, 
is not de legated to an expediter. 


WHAT ABOUT REJECTS? 


The satisfactory disposition of rejects is also the 
buyer's responsibility. He sees to it that the rejects 
are either returned for correction, or he obtains the 
supplier's authorization to scrap the material, making 
sure to obtain credits to indemnify the company for all 
losses for which it is not liable. The buyer must also 
make sure that proper precautions are taken to 
prevent recurrence of the condition causing material 
to be rejected. 

It is our belief that, in buying extrusions as in all 
industrial buying, a clear understanding of the re- 
quirements as well as the willingness to do business 
between a vendor and our company is what generates 
a good relationship, and that these relationships 
ultimately benefit both parties. Thus, most of our 
purchase orders for extrusions are really confirmations 
which restate and clarify what has been understood 
long before the order was written. Of course, a pur- 
chase order is a legally-binding instrument. Never- 
theless, most vendor-customer disagreements are 
solved by intelligent negotiations and good will by 
both parties. 

That is why we channel the entire responsibility 
of vendor performance through one man, the buyer. 
It is up to him to take the steps necessary to keep 
material flowing into our factory on schedule, up to 
quality standards, and at a competitive price 
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lron Carbon System in Powder Metallurgy 


Part 1: Quality of Iron Powder and Graphite 


By P. ULF GUMMESON* 


IS POWDER METALLURGY taking full advantage 
of the iron carbon system? We think not. While there 
are simpler combinations of materials that will give 
as good physical properties and dimensional control, 
in almost every case the raw materials are more expen- 
sive. We wont try to pinpoint the potential savings, 
if any, in using iron carbon. We will point out some 
of the advantages from a technical standpoint and, 
at the same time, mention some difficulties and how 
they can be avoided or overcome. 

Figure 1 shows tensile strength of some common 
powder metallurgy mixes, with composition shown 
at the bottom of the graph. Three densities are re- 
ported for each composition. The iron is a sponge 
iron, the copper is of the reduced type, and the car- 
bon is Bavarian 20 micron graphite. Sintering was 
done at 2070° F for 40 minutes in a roller hearth fur- 
nace in purified exogas with roughly 70% nitrogen, 
21% hydrogen, and 9% carbon monoxide. 

This atmosphere is on the lean side for sintering 
iron carbon. However, iron carbon in this case is 
stronger than iron and copper at practically any cop- 
per content. The only combination that is much 
stronger is 5% copper and carbon or infiltrated parts. 
With the help of a very rich sintering atmosphere, the 
strength of iron carbon under the same time-tempera- 
ture conditions can be made to surpass anything but 
the infiltrated parts. 
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For best results when using iron carbon, these fac- 
tors should be controlled: 
®@ Quality of the iron powder (reactivity, hydro- 
gen loss ) 
® Quality of the graphite. 
® Atmosphere composition. 


QUALITY OF THE IRON POWDER 


Reactivity is hard to define in terms of chemistry 
or physical properties. For example, it’s easy to prove 
that cleanliness of the iron particle surface is im- 
portant. An iron powder can be rendered non-reac- 
tive to carbon pickup by mixing in minute amounts 
of mineral dusts — amounts that would not be con- 
sidered excessive as impurities. 

Also, small amounts of alloying elements like man- 
ganese have a good effect on the reactivity with car- 
ben. But it is not necessary or always de sirable to have 
alloying elements, since these elements will often have 
other detrimental influences. However, oxide con- 
tent is important. The major portion of the oxides in 
an iron particle must be reduced before the combina- 
tion of iron and graphite can take place. 

It is not necessary that the powder have a low hy- 
drogen loss, although it’s helpful. It is only important 
to "A how much, so the proper amount of graphite 
will be mixed in. Usually, a eutectoid composition 
of about .8 — 98 | is desired, so the graphite addition 
will have to be higher. 

Figure 2 shows, in simple form, percent combined 
carbon after sintering versus percent graphite addi- 
tion for an iron powder with .86% hydrogen loss. To 
get .9% combined carbon in this case, about 1.5% 
graphite should be added. 

Figure 3 shows strength versus percent combined 
carbon. Maximum strength is obtained at eutectoid 
composition. 


QUALITY OF THE GRAPHITE 


One of the more confusing aspects of the system 
iron carbon is that, where graphite is concerned, re- 
activity again is important. Generally, the finer the 
particle size of any material, the higher is its reac- 
tivity. Not even this seems to hold true, except for 
one type of graphite. Some types combine easily with 
iron powder under adverse conditions; others refuse 
to do so except to a very limited degree. 

What properties in the graphite make it suitable or 
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The single finished part in the photo at the left is a polished piece of auto molding 
trim 64 inches long. It is produced in a two-cavity die weighing more than 8500 
lbs. and measuring 84 inches in length. Weight of shot is 10% lbs. Platens on the 
B&T machine are 48 inches wide and thus the 84 inch long die actually extends 
1% feet beyond each side of the machine. In successfully holding and casting this 
long piece the B&T 4-toggle lock-up system forcefully demonstrates its remarkable 
efficiency. 


B&T 


This intricate casting is the console of an automatic washing machine. The shot 
required weighs 14 lbs. Six 5 inch mounting studs in the back of the part are cast 
independently of the wall. The console has intricate coring and the instrument 
cluster is chrome plated and painted .. . a difficult casting to produce. 


B&T 


This triangular-shaped casting is a chrome plated gravel guard for one of 
America’s finest cars. It is made by the Holland Die Casting Company in a single 
cavity die weighing more than 6,000 lbs. Weight of the shot is 6% lbs. Finish 
obtained is excellent. An outstanding production job for a 600-ton machine and 
indicative of the remarkable results obtainable with all B&T machines. Holland 
Die Casting Company’s facilities include 12 B&T die casting machines in capacities 
up to 1,000 tons. 
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on B&T DIE CASTING MACHINES! 


You are invited 
to use our Die Casting Research 
Center for experimentation and 
furtherance of die 
techniques. 


casting 


ore ex 
ceedingly fast and efficient 
Write for details. 


Investigate B&T Die Cast- 
ing Machines before buy- 
ing any other. The line in- 
cludes High-Pressure Cold- 
Chamber and Hot-Cham- 
ber types in capacities of 
125, 150, 200,300, 400, 500, 
600, 700, 800, and 1,000 
tons. Write or phone for 
complete details. 


A DIVISION OF GREENLEE BROS. & CO., ROCKFORD, ILLINOIS 


201-217 WEST EIGHTH STREET, HOLLAND, MICHIGAN @ PHONE EXport 2-2341 


Circle No. 12 on Reader Service Card 
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Iron: Anco 
Sraphite Ceylon 
Sintering. 2080° F. (1125* 
Atmosphere: 28% CO +72% H 
Test Bars 1.280° = 500° 250° 
Density 5.5 

62 q/c 


IRON CARBON SYSTEM continued 


unsuitable are not known. However, a few points have 
been cleared up. 

Table I lists a number of different grades of graph- 
ites and one iron sintered simultaneously at two dif- 
ferent densities and at two different graphite addi- 
tions. The actual values of dimensions, hardness, and 
strength are immaterial in this case. Only the con 
parative values to evaluate the various graphites are 
of interest. The synthetic graphites can be ruled out 
as unsuitable, although the reason is not clear. 


NATURAL GRAPHITE IS BETTER 


Natural and electrographites have the same crystal 
structure. One of the important differences is that the 
ashes in electrographites are mainly silicon carbide, 
and in natural graphite might be mica, clay, ete. 
Therefore, ash from electrographite might be worse 
(from a powder metallurgy standpoint) than ash 
from natural graphite. 

Graphite can be rendered inactive in the presence 
of a molten phase. It’s possible that the ash com- 
ponents in the graphite can form this molten phase 
and influence its reactivity. 

Carbon black and lamp black are not very reac- 
tive, in spite of a particle size ranging from .5 — .005 
micron. Also, they decrease compressibility. Carbon 
black, lamp black, and related products have a highly 
disordered lattice and an extremely fine crystal struc- 
ture. One reason for their non-reactivity might be 
their high affinity for oxygen. Oxygen is strongly ad- 
sorbed on the crystal’s surface with a bond that gets 
stronger at increased temperatures. 

Graphites producing good results for hardness and 
strength are natural graphites from Ceylon-Madasgas- 


car-Bavaria and Texas. The particle size, however, 
A ranges from 5 microns to minus-100 mesh, and the 
100000 ash content from 1.7% to 4.8%. Why they work is not 

‘ clear, but it is possible to choose a suitable graphite 
among the many that do. Price also should be men- 
tioned as a factor. 
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REQUIREMENTS FOR GRAPHITE 














Here are some requirements for graphite: 

@ For mixing, an easily distributed graphite that 
gives good flow and widest range of mixed densities. 
The preference is for relatively coarse flaky graphite 
with good lubricity, not forgetting that graphite helps 
lubrication in pressing. 

@ For pressing, good lubricity, minimum briquet- 
ting pressure, and lowest green expansion. These rule 
out the synthetic graphites, soot, and all the high ash 
graphites. 

@ For proper sintering, high reactivity for fast re- 
duction of oxides and fast carburization. This calls 
for natural graphites of low ash content — less than 5% 
—and fine particle size. 

In short, we need a graphite that is below 100 mesh, 
of natural origin, flaky structure, and with low ash 
content. 
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Next month: Part II will be a continuation of this 
discussion, and will cover the effects of atmosphere 
composition. 


FINAL (COMBINED) CARBON—+% 
FIGURE 3. 
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Metallurgy of Die Cast Aluminum Alloys 


By WALTER BONSACK* 


MOST aluminum casting alloys can be die cast. 
This bold statement does not mean that they are. In 
fact, only a few alloys are die cast. All alloys which 
are difficult to cast in sand or permanent mold are 
automatically excluded from diecasting. The reason 
is more economical than metallurgical, because with 
great care even the difficult alloys can be cast. 

Since die casting dies are rigid, they demand alloys 
which have the least possible shrinkage and are free 
from hot cracking. The Al-Si alloys fulfill these re- 
quirements best of all and they are therefore in gen- 
eral use. Copper additions to these alloys in ranges 
up to 4% give quite good castability and alloys of the 

Al-Si-Cu series are most commonly used due to their 
greate r availability and lower cost. They are followed 
by a 13% silicon alloy and then by a 10% silicon 0.5% 
magnesium alloy. The least used, because of the dif- 
ficulties encountered in casting, is an 8% magnesium- 
aluminum. alloy. New alloys also being die cast are 
the high silicon alloys with up to 25% silicon. 

C sastability, or fluidity, is not too great a factor be- 
cause the high pressures used in die casting help over- 
come any lack of it. Still, it is desirable when filling 
thinner sections. Again, the high silicon alloys fulfill 
this requirement. 

These general considerations lead to the alloy speci- 
fication of the die casting alloys used in this country. 
ASTM specific: ition B85-58T gives not only the chemi- 
cal requirements but also the mechi inical properties 
obtained, the die casting characteristics, and other 
data. Tables I-III give this information. 

To discuss the metallurgy of die casting alloys, the 
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FIGURE 1. Four different charges, 


composition of the alloys has to be scrutinized. 
Wherever a range is given in the specification, it 
means a desirable element is involved. Less desirable 
elements are noted by giving a maximum figure which 
is permissible. 

It will be noted that silicon is desired in most al- 
loys except the aluminum-magnesium alloy. Copper 
and silicon form another group. In those which desig- 
nate a low maximum figure for copper, it is not de- 
sired because its presence increases corrodability of 
the alloys. 

The only other element which shows a range or 
desirability is magnesium. Outside of being the main 
alloying element in alloy G8A, it is also desired i 
alloys SG100A and B. The magnesium content in the 
latter alloy is said to improve the yield strength of the 
alloy w ithout loss of ductility. In all other alloys the 
magnesium content is held to 0.10% maximum. 

This is quite important. It does not appear reason- 
able to assume that a 10% silicon can advantageously 
have 0.50% magnesium while a 13% or 5% silicon should 
suffer loss of some properties if the magnesium con- 
tent were as high as 0.60% magnesium. Even in the 
copper- bearing aluminum-silicon alloys, a higher mag- 
nesium content should not unduly change the me- 
chanical properties. 

The only reasoning seems to be that magnesium, 
since it oxidizes more easily than aluminum, will 
cause casting difficulties. But even these should not 
be too great. In Germany, for example, die casting 
alloys allow magnesium up to 0.5% in aluminum-sili- 
con and aluminum-silicon-copper alloys. Turbulence 
in the die causes an intimate mixture of air and oxi- 
dizable magnesium which can be and has been con- 
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numbered 4, 3, 2, 1 (left to right). 
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TABLE | — CHEMICAL REQUIREMENTS* " 





Other Constitu- 
ents, Except 
Aluminum, max, 
(Teta per cent 


Aluminum, 
per cent 


Copper, 
per cent 


Silcon, 
per cent 


Magnesium, 
per cent 


Zinc, 
max, 


Manga- 
nese, max, 
per cent 


Tin, 
mox, 
per cent 





GBA 
S5C 
S12A 
$12B 
SC84A 
SC84B 
SCII4A 
SGI00A 
$6100B 


0.25 max 
0.6 
04 
04 
3.0 
3.0 
3.0 
0.6 
04 


remainder 
remainder 
remainder 
remainder 
remainder 
remainder 
remainder 
remainder 
remainder 


0.35 max 
45 to 6.0 
11.0 to 13.0 
11.0 to 13.0 
75 to 9.5 
75 to 95 
10.5 to 12.0 
9.0 to 10.0 
9.0 to 10.0 


0.35 
0.35 
0.35 
0.35 
0.50 
0.50 
0.50 
0.35 
0.35 


7.5 to 8.5 
0.10 max 
0.10 max 
0.10 max 
0.10 max 
0.10 max 
0.10 max 
0.40 to 0.6 
0.40 to 0.6 


0.25 
0.25 
0.25 
0.25 
0.50 
0.50 
0.50 
0.25 
0.25 


0.15 
0.15 
0.15 
0.15 
0.35 
0.35 
0.35 
0.15 
0.15 



































* Analys’s shall ordinarily be made only for the elements mentioned in this tabie. If, however, the presence of other elements is suspected, or indicated in the 
course of routine analysis, further analysis shall be made to determine that the ¢ otal of these other elements does not exceed the amount given in the last column 

> For purposes of acceptance and rejection, the observed value or calculated value obtained from analysis should be rounded off to the nearest unit in the 
last right-hand place of figures, used in expressing the specified limit, in accordance with the rounding-off procedure prescribed in Section 3 of the Recom- 
mended Practices for Designating Significant Places in Specified Limiting Values (ASTM Designation: E 29). 

© Alloys G8A, S5C, SI2B, SC84B, and SGI00B are suitable for the production of die castings by either the goose neck or the cold-chamber process. Die 
castings of alloys $124, SC84A, SCII4A, and SGI00A may be made only in cold-chamber machines. 


4 These alloy designations were established in accordance with the Recommended Practice for Codification of Light Metals and Alloys, Cast and Wrought 
(ASTM Designation: B 275). 








TABLE Il — DIE CASTING AND OTHER CHARACTERISTICS 





Die Casti: 


Characteristics Other Characteristics 





Approximate 
Melting 
Range, 

deg Fahr 


Resist- 
ance 
to Hot 
Crack- 
ing* 


Chemical 
Oxide 
Coating‘ 
(Pro- 
tection) 


Strength 
at 
Elevated 
Tempera- 

ture’ 


Pressure 
Tight- 
ness 


Normal- 
ly Heat 
Treated’ 


Resist- 
ance to 
Cor- 
rosioné 


Anodiz- 
ing 
Appear- 
ance" 


Suitable 
for 
Welding 


Suitable 
for 
Brazing 


Polish- 
ing’ 


Electro- 
plating’ 








995 to 1150 
1065 to 1170 
1065 to 1080 
1065 to 1080 
1000 to 1100 
1000 to 1100 
960 to 1080 
1035 to 1105 
1035 to 1105 
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* Ability of alloy to withstand stresses from contraction while cooling through hot-short or brittle temperature range 

» Ability of liquid alloy to flow readily in die and fill thin sections. 

© Heat treatments generall; confined to low-temperature to provide stress relief or increased ductility. Treatments to improve properties not generally applicable 
@ Based on resistance of alloy in standard type salt spray test. 

* Composite rating based on ease of cutting, chip characteristics, quality of finish and tool life. 

f Composite rating based on ease and speed of polishing and quality of finish provided by typical polishing procedure 

2 Ability of the die casting to take and hold an electroplate applied by present standard methods. 

» Rated on lightness of color, brightness and uniformity of clear anodized coating applied in sulfuric acid electrolyte. 

* Rated on combined resistance of coating and base alloy to corrosion. 

) Rating based on tensile and yield strengths at temperatures up to 500 F, after prolonged heating at testing temperature. 











TABLE IlI—TYPICAL MECHANICAL PROPERTIES OF TEST SPECIMENS 





Fatigue Strength 


Tensile 
Strength, 
psi 


Yield Strength 
(0.2 per cent 
Offset), psi 


Elongation 
in 2 in., 
per cent 


(R. R. Moore 
Specimen), 
500,000,000 Cycles, 
psi 





G8A* 
S5C 
SI2A 
$12B 
SC84A 
SC84B 
SCII4A 
SGIOOA 
SGI00B 


33 
42 
43 
47 
46 
48 
46 


44 000 








000 
000 
000 
000 


000 
000 
000 
000 

















“The mechanical property data for alloy G8A are in the process of being accumulated. 
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FIGURE 2. 


ALUMINUM ALLOYS continued 


siderably minimized today by the vacuum die casting 
process. Alloys with considerably higher magnesium 
content are being cast successfully. Therefore, it seems 
that the magnesium content in these alloys should 
be critically appraised again by the die casting 
industry. 


IRON CONTENT OF DIE CASTING ALLOYS 


It is generally accepted that the iron content of die 
castings has to be on the high side, in fact higher than 
in sand or permanent mold alloys, because iron is 
said to prevent the sticking or soldering of the casting 
to the die. Sticking to the die is not only bothersome 
by causing scrap. It may even necessitate closing 
down the die and carefully remov ing the metal, which 
has soldered to the die. This in itself is an expensive 
process, not counting the loss of production. As a high 
iron content prevents sticking, or at least diminishes 
its occurrence considerably, it is a desirable element. 

As the mechanical properties are still quite high 
even with such high iron contents, there should be 
little objection to using it. Iron is demanded within 
certain specific ranges by some die casters. 

Unfortunately, iron forms a high-melting, complex 
compound with aluminum and other elements like 
manganese-silicon and chromium. Also, being of high- 
er specific gravity than the parent metal, it has a 
tendency to settle out and concentrate in the “en 
of the furnace at the pouring temperatures used i 
die casting. This is shown by the following Saeathione. 

Figure 1 represents four different heats of a 13% 
silicon die casting alloy containing 1% iron. Charge 1 
on the right was melted at 1350° F and then solidi- 
fied. Charge 2 represents the same alloy melted at 
1350° F but then allowed to stand at 1200° F for 1 
hour, charge 3 for 2 hours, and charge 4 for 3 hours. 
These miniature furnace charges were cut through 
the center and machined as shown in the photogr: .ph. 
The results reveal the iron segregated quite freely. 
The charge melted at 1350° F showed no indication 
of segregation. The charges kept for 1, 2, and 3 hours 
show a line of demarkation (as shown by arrows). 
Analysis of these charges proved that iron, manga- 
nese, and chromium had migrated toward the bottom 
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FIGURE 3. 


of the furnace. Analysis of the three areas A, B, and 
C indicated, for example, in charge 1: 


| hour at 1200°F = Cu Si Fe Zn Ni Mn 
Zone A 0.37 j R ‘ 0.03 
Zone B 0.40 j : ; 0.03 
Zone C 0.40 é : 3 0.03 


Melted at 1350°F 

Zone A 0.35 10.44 0.71 0.16 0.02 0.12 0.06 0.07 
Zone B 0.40 10.50 0.81 0.17 0.03 0.14 0.07 0.07 
Zone C 0.35 10.60 0.71 0.16 0.02 0.12 0.07 0.07 


The comparisons of analyses show that, at 1200 F, 
iron, manganese, and chromium segregate. Nickel, 
titanium, and copper do not participate in this seg- 
regation. 

Microscopic analysis confirms these results. Figure 
2 i a photomicrograph showing the three distinct 
zones at 25X. The left area shows the accumulation 
of iron complex crystals which are relatively fine. 
However, from this area grow large iron complex 
crystals and, finally, the low iron area is at the right. 
Figure 3 gives the transition zone at 100X and it 
shows eleashy how large these crystals grow. The 
dark grey crystals are primary silicon. The light grey, 
(the * ‘hard spots” ) are the aluminum-iron-mz inganese- 
chromium complex crystals. Figure 4 (100X), repre- 
senting the alloy when processed at 1350 shows 
the iron evenly distribute d throughout the mass in 
form of “Chinese sc ript,” a very desirable form of iron 
crystals. Figure 5 shows at 400X, a large complex 
iron crystal found in a die casting which was troubled 
with hard spots, i.e., excessive tool wear and badly 
machined surfaces. 

The segregation problem is caused by the low pour- 
ing temperatures commonly used in die casting. The 
temperatures are low enough to allow the iron con- 
stituent of the alloy to crystallize out and settle to 
the bottom. Agitation by the pouring devices will trans- 
fer solid crystals into the casting, causing hard spots 
if they had a chance to grow objectionably large. 

Many die casters add ingot metal to the melting 
pot as they pour castings. Due to the low te mperature 
of the molten metal, the iron compounds contained 
in the ingot do not melt at all, but settle as such to 
the bottom of the furnace and accumulate there. This 
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FIGURE 4. 


saturation will cause greater chances for hard spot 
difficulties. 

With the introduction of high silicon alloys in which 
silicon is above 12% to 25%, another type of segrega- 
tion is encountered in addition to the iron segregation. 
At the pouring temperatures employed by die casters, 
the silicon will crystallize out. Being of lower specific 
gravity, it will rise to the top of the melt. According 
to the equilibrium diagram of aluminum-silicon alloys 
at 1200° F, only about 15% silicon can be held in solu- 
tion in the liquid metal. Any excess above this amount 
“— crystallize out and migrate upward. 

», having three layers in a furnace can easily hap- 
i n. "The upper portion will have a very high silicon, 
the bottom portion high iron, and a layer of alloy 
much lower in both silicon and iron in between. This 
is illustrated in Figure 6, which represents a melt of 
a 22% silicon alloy which had been heated to 1500° F 
and then cooled to room temperature in the crucible. 
During the short time of cooling, the silicon segre- 
gated upward and the iron downward. 

Figure 7, a peng at 200X, shows a die 

casting of a 22% silicon alloy. The casting was suc- 
cessfully made at 1250° F, although the liquidus tem- 
pe rature is about 1390° F. map the solidus or eutectic 
temperature is about 1070° F, there is a temperature 
range of roughly 300° in aan primary silicon will 
crystallize out. This actually happened in this cast- 
ing, since two sizes of primary silicon can be found. 
The relatively large plates of silicon were formed in 
the furnace before pouring, and the small silicon 
plates in the casting after pouring. There is no doubt 
that the smaller form is more desirable, since large 
silicon crystals constitute a machining problem due 
to their hardness. 

Both iron and silicon behave quite similarly. Their 
contribution to difficulties can be remedied easily by 
using the proper pouring temperatures. However, 
higher temperatures are not desirable because of the 
accompanying loss of production. There is, of course, 
one marked difference between silicon and iron. Sili- 
con, being on the top of the melt, will constantly be 
removed and will not accumulate to such an extent 
as iron. Iron settling out in the bottom must be re- 
moved periodically by raking the iron crystals out 
or the difficulties with hard spots increase rapidly. 
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FIGURE 6. 


FIGURE 7. 








Tooi Steels and Heat-Treatments For 


Steel Extrusions 


The development of satisfactory lubricants has made 
the extrusion of steel practical. Solid and hollow shapes 
can be made economically. Most steels are extruded at 
temperatures from 2200°F to 2300°F, and at speeds 


considerably higher than those used for any of the 


other metals commonly extruded. This combination of 
speed and temperature puts a severe strain on the 
strength and heat resistance of the steels. Carefully 
made dies, free of all local stress risers and properly 


heat-treated must be used for successful extrusion. 





AISI Type Preheat High Heat Quench ’ Brinell Rockwell-C 





EXTRUSION DIES FOR ROUNDS, SHAPES, AND TUBES 


H-22 1500 F 2150 F Oil & Air 1250 F 319/336 


H-22 1500 F 2150 F Oil & Air 1300 F 319/336 


Rexalloy A* No heat treatment necessary — Furnished about Rockwell C 4-/44 


Rexalloy 33** No heat treatment necessary — Furnished about Rockwell C 54/58 


BACKER BLOCKS AND DIE HOLDERS 
H-12 1400 F 371/390 


H-22 1500 F 371/390 


LINERS AND RAMS 
H-1! i 362/381 


H-12 i 371/390 


DUMMY BLOCKS 


H-12 i 371/390 


H-21 371/390 


MANDRELS 


H-11 
water cooled 400/421 
H-21 


oil cooled 1500 F 2150 Oil & Air 371/390 





(Note: above 3" diameter mandrels, lower hardness to Rockwell C 39/41) 





Grade Typical Composition 





w | 


*Rexalloy A F 45 


**Rexalloy 33 b 17.0 











Data courtesy, Crucible Steel Co. of America 
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Investment Casting in Shell Molds 


Part 1: Silicate shells 


By PAUL E. SCHLINKMANN* 

NALCAST is a siliceous material with a low coefh- 
cient of expansion developed by Nalco Chemical Co. 
Used with Nalcoag liquid binder to make a variety 
of thermal shock resistant ceramic shapes, it’s avail- 
able in several grinds prepared specifically to make 
ceramic shell molds for the investment casting industry. 

These grinds include: 

@ Nalcast P-1, a powder to be mixed with Nalcoag 
liquid to make a thick slurry for inner coats. Specially- 
graded particle sizes give velvet-smooth surfaces. 

@ Nalcast S-1, a fine stucco grain to be applied to 
inner coats. 

@ Nalcast P-2, 
mixed with 
outer coats. 


powder coarser than P-1, to be 
Naleoag liquid to make a thin slurry for 
g lg ‘ 


@ Nalcast S-2, a coarse stucco grain for outer coats. 

The approximate compositions of the P-1 and P-2 
slurries are given in Table | 

Ceramic shell molds are easy to make. The pattern 
is dipped into a slurry and sanded. The first coat is 
dried thoroughly. Intermediate coats can be applied 
as quickly as the previous one is firm enough to pre- 
vent sloughing. After the last coat, the mold is dried 
thoroughly. 

The properly- cleaned wax pattern assembly is first 
dipped in the P-1 slurry and stuccoed lightly with the 
S-1 grain. The first coat must be comple te ‘ly dried, 
taking at least 2 hours under average winter indoor 
humidity conditions. Mechanical heater blowers with 
accurately-controlled wet and dry bulb temperatures 

can reduce this time considerably. 

The second coat is applied from the same P-1 slurry 
directly after dipping the cluster into a wetting solu- 


*TECHNICAL REPRESENTATIVE 
NALCO CHEMICAL CO. 


tion and draining for about 5 seconds. This wetting 
solution is used only between the first and sscona 
coat, and permits using the heavy P-1 slurry for the 
second coat. The S-1 grain is used on this coat also, 
this time with a heavy application. 

After two inner coats, two to four outer coats may 
be applied from the P-2 slurry, stuccoing each heavily 
with the S-2 grain. The number of coats necessary 
depends on several factors, such as the head of met il 
that the mold must hold, special contours and gating 
configuration, and whether it is to be poured unsup- 
ported or to be backed up with shot or sand. 

The thickness, and therefore the strength, of the 
outer coats can be varied by the degree that each 
slurry is allowed to drain off before the stucco grain 
is applied. Until a background of experience has been 
built up, each cluster should be tried several ways 
to determine the optimum for that cluster. Five coats 
is a good starting point for an unsupported shell to 
be poured with a metal head of less than 10 inches. 

The rate of applying outer coats is limited only by 
making certain it won't cause a previous coat to slough. 
This will vary for different shapes and humidity. Gen- 
erally, these outer coats may be applied from 20 to 
50 minutes apart when the humidity is between 20 
and 50% and the patterns don't have deep recessed 

cores. The third and fourth coats may be applied more 
rapidly than the fifth or sixth coats. 

After the last coat is applied, the assembly must 
be dried thoroughly before dewaxing. There is no 
simple test to determine when a shell is dry, and ex- 
perience alone will tell. If castings have rough sur- 
face spots or considerable plus metal in recessed areas, 
with good surfaces in other areas, then it’s almost cer- 
tain the recessed areas were not thoroughly dry before 
dewaxing. 





EDITOR'S NOTE: Improved metallurgical proper- 
ties, lower-cost molds, and faster production rates are 
benefits gained by using shell molds in the investment 
casting industry. 

Dont confuse shell molds in investment casting 
with the “shell mold casting” process. Wax or plastic 
patterns are still used and the mold is applied to the 
pattern at room temperatures. None of the advantages 
of investment casting are lost, and some outstanding 
ones have been added. 

Almost every company investigating shell molds 
has come up with a different mold material. Ali of 
them have points in common. The shell is highly re- 
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fractory, quite porous, relatively thin, self supporting, 
and it can be applied quickly so that the time from 
completed wax pattern to pouring the metal is cut 
drastically. 

The present state of the art is typified by three dif- 
ferent reports. They describe silicate shells, aluminum 
oxide shells, and special glass-like shells. Although 
there are many other materials and mixtures in cur- 
rent use, we believe these three reports will cover, 
very broadly, all general procedures and techniques. 

The first of these reports, covering silicate shells, is 
presented here, and the other two will appear in sub- 
sequent issues of PRECISION METAL MOLDING. 


PRECISION METAL MOLDING 





Excessive temperature variations between the start 
of applying the first coat and the time that the shell 
is dewaxed can cause the shell to crack. More than 
10 degrees variation may cause trouble. Rising tem- 
peratures, because of wax expansion, are more harmful 
than falling temperatures. After dewaxing, the shells 
are stable for any degree of temperature change. 


DEWAXING, POURING 


With conventional pattern waxes that expand up 
to 12% over the 75- 175° F range, an easy way to de- 
wax is to shock heat the cluster so that an outer thin 
film of wax melts almost instantly before the mass of 
wax can expand and exert enough pressure to crack 
the shell. Consequently, gates and runners, wherever 
possible, should be hollow and of softer wax than the 
pattern proper. On very large pieces, the pattern sec- 
tions themselves should be hollow if possible. 

Shock heating can be done by inserting the cluster 
into a furnace previously heated above 800° F. De- 
pending on the nature of the pattern material and on 
the particular contours of the pattern cluster, there 
may be a different minimum temperature to which 
different clusters must be exposed in order to relieve 
quickly the stresses resulting from wax expansions at 
enough points so that the shell will not crack. How- 
ever, thermal shock alone will not crack the shell even 
if temperatures up to 2000° F are used in dewaxing. 

Following dewaxing, the shell must be fired enough 
to burn off carbon completely. With a sufficiently oxi- 
dizing atmosphere, this may be complete in 15 min- 
utes at 1400° F. The shell may be removed from the 
hot firing oven and cast directly or it may be removed 
and allowed to cool in the air without danger of crack- 
ing. It can be stored and reheated later, or it may be 
poured cold. 

Small shells for 4 lb of metal and under may be held 
by the sprue cup with a pair of tongs and the metal 
poured directly into the shell in the open. Medium 
size pieces may be supported on fire brick or sand, 
while larger pieces, 30 lb and up, may have to be 
embedded in sand. 

While the permeability of Nalcast shells is good, 
it is too much to expect very thin sections to fill out 
perfectly if the shell is in contact with too cold a sup- 
port. In order to realize the most in metallurgical 
properties of the particular alloy being poured, the 
lowest possible shell and metal temperatures should 
be used. 

Dimensional change from wax pattern to casting 
will differ from conventional investment molds. 
Lengthwise shrinkage is about 2.5%. Thickness of thin 
flat sections may be greater in the casting than the 
pattern. However, once determined, the shrinkages 
should be uniformly reproduceable. 


FORMING CORES 


Large-diameter, open-end cores are no problem to 
make the same way as the rest of the ceramic shell. 
In other cases, cores of certain dimensions may plug 
up after the first coat, or have shapes that make it im- 
possible to apply stucco. A gelling technique must 
then be used to hold the slurry in the core. 

The problem of drying a gelled water binder from 
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TABLE | 
COMPOSITION OF SLURRIES 





For a slurry volume 8 in. in diameter by 634 in. deep, approximately 
5.5 liters or 1.5 gallons: 

P-1 
Nalcoag 30% 2.6 qt. = 6 |b. 10 oz. = 2500 ml. 
Nalcast P-| 15 Ib. = 6800 grams 
Antifoam B 4 drops 
Ultrawet 60L 15 ml. max. 


P-2 


Nalcoag 30% 3.3 qt. = 8 lb. 5 oz. = 3150 mi. 
Nalcast P-2 12 Ib. 2 oz. = 5500 grams 
No wetting agent or antifoam is used here. 


15 grams 


The P-! slurry is based on the ratio 

of Nalcast/Nalcoag = 275 grams/100 ml. 
The P-2 slurry is based on the ratio 

of Nalcast/Nalcoag = 175 grams/100 ml. 





For a slurry volume 18 in. in diameter by |5 in. deep, approximately 
16.6 gallons: 


P-1 
Nalcoag 30%, 7.5 gal. = 75 Ib. 
Nalcast P-I 172 |b. 
Antifoam B 
Ultrawet 60L 


P-2 
Nalcoag 30% 9.5 gal. = 95 lb. = 36,000 mi. 
Nalcast. P-2 139 Ib. = 63,000 grams 
No wetting agent or antifoam is used here. 
NOTE: Nalcoag 35°/, may be substituted for the 30%, in all the 
above formulas. 
Wetting Solution: Nalcoag, with no solids, but with 0.5% Ultra- 

wet 60L by volume. 


= 28,400 ml. 
78,000 grams 
2 to 3 mi. 


170 grams 170 mi. max. 











within a deep core in a wax pattern is a difficult one. 
Because alcohol is much more volatile than water, 
it is possible to free an alcoholic hydrolized ethyl sili- 
cate binder of its alcohol vehicle from within deep 
cores in wax patterns without breaking or warping 
the core. 

To do this, cores are formed first from a Nalcast re- 
fractory and an ethy! silicate binder within each wax 
pattern. For more difficult cores, this may be done 
even before the patterns are clustered. The ceramic 
shell is then formed around the patterns with their 
filled cores in the usual manner. 

The materials required include: 

@ Binder — ethyl! silicate-40. 

®@ Vehicle — F-30 denatured alcohol. 

@ Hydrolizing agent — 3% hydrochloric acid. 

®@ Gelling agent — 10% water solution of ammonium 

carbonate. 

@ Refractory — Nalcast, mixtures of the four grades 

(P-1, P-2, S-1, S-2). 

The binder must be prepared ahead of time and 
put in closed containers. It will keep a week or two. 
Each 100 ml. of the hydrolized ethyl silicate is made 
by mixing 2.6 ml. of the 3% hydrochloric acid with 
59.8 ml. of the F-30 alcohol and adding 37.6 ml. of 
the ethyl silicate-40. Normally, the temperature of 
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Die steels improved with 


New Vacuum Degassing Process 


THE CURSE of the die casting and extrusion in- 
dustries is premature die failure. These failures gen- 
erally occur for no apparent reason. Loading may be 
normal, both die and metal temperatures correctly 
controlled, rates of production normal, the proper 
lubricant used. In short, everything under good con- 
trol. Still the die failed. What's the cause? It could be 
high hydrogen content of the steel. 

Minute amounts of hydrogen dissolved in solid steel 
often causes delayed internal rupture. These internal 
ruptures are believed to result from the formation of 
hydrides in the solid steel and the precipitation of the 
hydrides at the grain boundaries. 

When this grain boundary failure occurs, local areas 
of high stress concentrations are set up and the steel 
fails under normal working stresses. 

How much hydrogen is dangerous? Apparently any 
amount over 2.5 parts per million (ppm). This minute 
amount is easily picked up from moisture in the air 
during melting. Even when a good slag cover is used 
there is enough diffusion of the hydrogen through the 
slag to give a hydrogen content in the solid steel of 
3.9 ppm or more. 

If the hydrogen is such a “bad actor” it should be 
removed. There are several ways to do this, but the 
best so far is by vacuum treatment of the molten 
metal. Broadly, there are four general methods which 
are commercially successful: Vacuum are melting, 
vacuum induction melting, vacuum stream degassing, 
and ladle degassing. 

No one of these methods is best. Each must be evalu- 
ated in terms of the end use of the steel and the plant 
in which the steel is made. 

One of the highly successful methods for lowering 
the hyctrogen content of alloy steels is ladle deg gassing, 
developed by A. Finkl & Sons Co. In this method, 
full heat of 75,000 Ibs. of tool steel can be treated so 
that the hydrogen content of the solid metal is not 


OXYGEN is injected into a heat of nickel alloy steel. 


over 1.5 ppm. The method is fast, effective, and has 
one outstanding advantage which no other process 
has. As few, or as many, individual ingot molds can 
be poured as desired. This contrasts with vacuum arc 
melting, where only a single ingot can be made, and 
with vacuum degassing where only one or two ingots 
can be teemed from a single melt. 

Here’s how ladle degassing works: 

A full heat of 75,000 Ibs. of steel is skimmed to re- 
move almost all the slag and then poured into a ladle. 
The molten steel, at about 3000°F, is then moved to 
a vacuum chamber. Both ladle and contents are placed 
in the chamber, which is then closed and sealed. The 
air is evacuated from the chamber and when the pres- 
sure has been sufficiently reduced, helium is bubbled 
through the melt. A fairly violent boil results. This 
thoroughly stirs the molten steel and, at the same 
time, the helium acts as a scavenger to help remove 
dissolved hydrogen, nitrogen, and oxy gen. When gas 
evolution has stopped and the met tal is thoroughly 
degassed, the vacuum pumps are shut off and the 
chamber brought up to atmospheric pressure. The 
metal is now ready for teeming. A schematic diagram 
of the process is shown in Figure 1. 

The entire degassing operation takes about 12 min- 
utes from the time the ejectors start to lower the 
chamber pressure until the degassing is completed. 
Four stage steam ejectors are used to lower the cham- 
ber pressure during degassing to about 0.5 mm of 
mercury. While the ejectors are capable of lower pres- 
sures, the blank-off pressure being 70 microns, experi- 
ence has shown that 0.5 mm is low enough. 

In addition to lowering the incidence of internal 
cracks, this vacuum degassing operation materially 
improves the ductility of the steel without lowering 
either the ultimate tensile stre ength or the yield strength 
appreciably. Typical tensile tests on nickel-chromium- 
molybdenum steels, together with hydrogen content, 
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TAPPING FURNACE, 75,000-Ib heat goes into the ladle. 
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FIGURE 1. Schematic drawing shows the steam ejec 


are shown in Table I. The results given are the aver- 
ages of duplicate tests on standard tensile test bars 
cored from 12”x12”x32” forged blocks. Heat treatment 
was identical for all test bars and special precautions 
were taken during machining and storage to mini- 
mize hydrogen losses. The improvement in ductility 
is evidenced by increases in both elongation and re- 
duction in area, 43% and 86% respectively. The change 
in strength is less than 4% and is an increase for de- 
gassed steel. 

In addition to decreasing the incidence of micro- 
cracking at the grain boundaries, this method of de- 
gassing seems to decrease heat checking, a major 


QUIET SURFACE shows on steel after it is degassed. 
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‘tion pump system of the new vacuum degassing process 


cause of die casting die failures. Naturally, much 
evaluation work remains to be done before the full 
potentialities of vacuum degassed steel are known 
However, enough work has been done to indicate that 
degassed die steel will have a greater service life in 


both die casting and extrusion to justify its use. 
- 


All the methods for preparing low gas content steel 
will increase its cost. But in no case is this increase 
significant. Almost all the cost of a die casting or ex 
trusion die is in labor, so that an increase in the cost 
of steel would have to be quite large before it has 
much effect on the final die cost. None of the methods 
in current use increase costs to any appreciable extent 





TABLE | 
EFFECT OF DEGASSING ON TYPICAL TOOL STEEL 





Strengthx1000| Ductility % 


Red. of 
Area 





Hydrogen 


Heat No.|Degassed 
ppm* 


Tensile} Yield | Elong. 





19.2 
41.8 
42.6 
26.1 























*ppm — parts per million 
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Cylinders with internal and external embossments 
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Model HP-500 


MERLE SABES, TE, ACA, The all new KUX die casting machines 
SEE the completely new é are constructed in 


200 TON AUTOMATIC | fe ——, 
DIE CASTING MACHINE | to tons 


in operation at The all new KUX 
BOOTH NO. 1570 | die casting machines have 
NATIONAL METAL EXPOSITION Strain Gage Proven 
INTERNATIONAL AMPHITHEATER Die Locking Pressure 


CHICAGO, ILLINOIS . 
The all new KUX die casting machines 
NOVEMBER 2-6 are available with 


Vac-U-Die Vacuum 
Write for the completely new catalog Die Casting System 


illustrating the features and models of the . 
full line of Kux die casting machines. The all new KUX die casting machines 
are available with 


KUX MACHINE CO. Automatic Continuous 


6725 North Ridge © Chicago 26, IIlinois Cycling Mechanism 
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Longer production runs are assured when 
you use Thermold AV, the quality steel 

for die casting dies. Now vacuum degassed— 
Thermold AV guarantees fewer non-metallic 
inclusions, greater uniformity of structure, 
freedom from gaseous impurities, higher 
polishing qualities, and greater resistance 
to fatigue and heat failures. 


IVE °SAL When you specify Thermold AV, 
you specify the ultimate in melting 
CYCLOPS techniques, plus quality controls which 
have set the standard for the industry— 
STEEL CORPORATION small batch furnace melting, close control 


BRID vi » PA, ° * 
a of press forging and annealing, and 100% 


Reflectoscope testing. 
SALES OFFICES AND WAREHOUSES 


Write or call your nearest Universal- 
BUFFALO DETROIT MILWAUKEE ST. LOUIS im " ~ 7a , . , 
pote nn seit dain ee Cyclops sales office or warehouse today for 
CLEVELAND INDIANAPOLIS PHILADELPHIA WASHINGTON, D.C, complete information on Thermold AV—the 
— ST alata quality die casting die steel available in all 
MILLS sizes to meet your requirements. 


BRIOGEVILLE, PA. © TITUSVILLE, PA. * COSHOCTON, OHIO 
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The specialized finishing methods, equipment and materials used to machine, assemble, 
surface condition or surface coat precision metal molded parts are presented here. This 


includes all secondary operations which convert a raw casting to a finished product. 


inishing Section 


Anodic Oxidation of Aluminum Alloys 


By R. E. PETTIT* 


HISTORICALLY, the anodic oxidation process for 
aluminum and its alloys got started when Hans Chris- 
tian Oersted announced before the Danish Royal Acad- 
emy of Science in Copenhagen, “I have discovered 
the metal of clay.” That was in 1825. 

In 1827, the German physicist, Wohler, isolated alu- 
minum in the form of a fine powder and produced 
lustrous pellets of the metal in 1845. The historical 
writings of this period tell us that, about 1852, Napo- 
leon the third, nephew of the Great Napoleon, sum- 
moned and commanded Henri St. Claire Deauville, 
the great French chemist of his day, to develop an 
economical process for producing aluminum. 

At that time, aluminum was priced at about $575.00 
per pound. Deauville succeeded in bringing about 
some reduction in the price of aluminum, but even so 
the metal fell in the precious metal class. 

A few years later, an investigator named Buff made 
the discovery that when an aluminum electrode and 
a platinum electrode were placed in a dilute sulphuric 
acid solution, there was a rapid diminishing of the 
initial high current surge when the aluminum elec- 
trode was the anode. This barrier effect was attributed 
by Buff to be caused by the presence of silicon. The 
then available aluminum contained a high silicon 
content. 

Buff further learned that the barrier effect — that 
is, the falling off of the initial current value — took 
place only in sulphuric acid. In the presence of hy- 
drochloric acid or chloride solutions, no such effect 
was observed. 

Another investigator, Ducretal, in reviewing the 
work of Buff, attributed the barrier effect, or the fall- 
ing off of the initial current surge, to the formation 
of aluminum oxide rather than silicon. Betz upheld 
Ducretal’s view. 


*TECHNICAL ADVISOR 
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Further study by Ducretal brought to light the 
phenomenon that, while the current fell rapidly when 
aluminum was anodic, the barrier effect was absent 
when aluminum was made cathodic. The current 
flowed freely, there was no barrier effect. 

As the result of this work became known in the 
scientific world, much interest was created. This in 
terest was directed toward the development of an 
aluminum cell as a rectifier for alternating current 
Historically, the first commercial application for such 
a device was recorded in 1891 by Lablane and Hutton 

Thus, the beginning of the anodic oxidization process 
for aluminum, as we know it today, gradually evolved 
from research work directed toward the development 
of the rectifying cell. 

In the early 1920s, Messrs. Bengough and Stuart, 
English scientists, announced their work with the 
chromic acid electrolyte, pointing out the potentialli- 
ties and the possibilities of the effective corrosion pro- 
tection for aluminum and its alloys rendered by the 
developed oxide coating and a protective coating that 
could be colored with dyes. The work of these two 
English investigators further stimulated activity in the 
field of anodic oxidation, and intensive research was 
undertaken in widely-separated areas 

Over the previous years, research work on the rec 
tifying cell had brought to light a number of solu 
tions or electrolytes. It remained to again study thes 
electrolytes and direct attention to the practical and 
economic appearance of the results. Of the number 
of electrolytes studied, only a few came through as 
economically and commercially practical. These are 
the sulphuric acid, the chromic acid and the oxalic 
acid solutions. 

Of these three, the sulphuric acid method is pos- 
sibly the most w idely used bath and offers the greatest 
versatility. Unquestionably, the sulphuric acid method 


continued on next page 





ANODIC OXIDATION continued 


predominates in the United States, whereas the 
chromic acid method and the oxalic acid process find 
considerable application in continental Europe. 

In addition to the three electrolytes mentioned, 
there are two others of some commercial importance, 
but rather specialized in application. These are the 
phosphoric acid and the boric acid processes. The for- 
mer is used as a preparatory treatment in the electro- 
plating of metallic coatings on aluminum. The latter 
is used for the high di-electric value of the formed 
coating in certain areas of electrical work. 

Considering the three major types of electrolytes, 
all have some solvent action upon the formed oxide 
film. Fortunately, the degree of attack is quite minute, 
and it is a function of concentration, temperature, 
and time. 


THE SULPHURIC ACID BATH 


In the operation of the sulphuric acid bath, the 
electrolyte undergoes no change at either anode or 
cathode, while the chromic acid electrolyte may be 
reduced at the cathode, remaining unchanged at the 
anode. Extensive changes take place in the oxalic acid 
bath — reduction at the cathode, oxidation at the 
anode. 

Considering the sulphuric acid electrolyte, oxide 
coating formation appears to be a simple direct process 
of oxidation as described by Jenner, “Anodic Oxida- 
tion of Aluminum and its Alloys.” 

The discharge potential of the sulphate ion is given 
as positive 1.94 volts and that of the oxygen ion, posi- 
tive 1.23 volts. In the electrolysis of the sulphuric acid 
electrolyte, the oxygen ion, which is ever-present, is 
discharged (because of its lower potential) before 
the sulphate ion. 

Under these conditions, the nacent oxygen is lib- 
erated and extremely active. Because of the high de- 
gree of affinity between aluminum and oxygen, these 
two elements combine to form aluminum oxide, the 
protective and absorptive coating. 

Since the sulphuric acid electrolyte and the chromic 
acid electrolyte are not oxidized by the liberated 
oxygen at the anode, the full quantity ‘of this liberated 
oxygen is available for the formation of the aluminum 
oxide coating. Some oxygen is lost for this purpose in 
the oxalic acid process, due to the partial oxidation 
of the electrolyte. 

During sulphuric acid anodic oxidation, the proces- 
sing conditions or factors have an important part in 
the development of the oxide coating and its physical 
properties. Such variable factors as the applied current 
density, the ele sctrolyte concentration, the temperature 
of the electrolyte, and the length of the processing 
cycle play their individual parts in the formation of 
the oxide coating. 

Thus, the oxide coating may be hard or soft, it may 
be relatively thin or thick. Because of these differ- 
ences, the oxide coating will exhibit varying degress 
of absorptive characteristics, resistance to abrasive and 
corrosive influences. Also, the basis metal, the alumi- 
num alloy under treatment, is another factor affecting 
film properties, including the color of the developed 
aluminum oxide coating. 
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Essentially, the anodic film is aluminum oxide, 
very hard substance. In such forms as corundum, i 
example, aluminum oxide is sometimes referred to as 
alumina. The hardness of such grinding material is 
well known. On the Moh’s hardness scale, aluminum 
oxide is rated between 7 and 8, the diamond at 10. 

As the concentration of the electrolyte, or its tem- 
perature, is increased, the abrasion resistance of the 
oxide coating diminishes. Conversely, as the electro- 
lyte temperature decreases, or the concentration of 
the electrolyte is lowered, the formed oxide coating 
is more abrasion resistant, denser in structure, and 
less absorptive. 

When speaking of coating hardness, hardness is 
considered in terms of abrasion resistance rather than 
the result of a blow or impact. The coating being very 
thin, resistance to impact is governed by the basis 
metal rather than by the thin oxide coating. 

In the present state of the art, it is best to perform 
any forming operations before applying the anodic 
oxidation treatment. Any deflection of the anodically 
coated material can cause development of minute 
cracks or breaks in the oxide coating which are gen- 
erally referred to as “crazing.” Brittleness of the hard 
anodic film is responsible for development of these 
fine, minute coating breaks. These cracks, which are 
extremely fine, tend to close up when the metal is re- 
turned to its original form. Under this condition of 
deformation, the oxide does not flake off or lift, even 
with repeated bending. 

Investigators have attempted to render the coatirig 
more pliable by applying various chemical treatments. 
Such treatments — use of a weakly alkaline solution, 
the alternating current treatment, and the addition 
of water glass to the electrolyte — are alleged to be of 
some value. 

Raising the temperature or the concentration of the 
sulphuric acid electrolyte, as mentioned before, ren- 
ders the film more flexible. However, this procedure 
should be approached with caution so as not to pro- 
duce a soft, powdery coating. 


ANODIC FILM RESISTS HEAT 


The anodic film is resistant to heat. Aluminum 
oxide has a melting point of about 2000°C. On the 
other hand, the basis metal upon which the oxide 
coating is formed has a melting point in the general 
range of 650-660°C. The lower melting point basis 
metal aluminum, therefore, sets the limitation on 
heating. 

When subjected to elevated temperatures, 300- 
400°F (approximately 150-205°C), minute hairline 
cracks will develop in the hard protective oxide 
coating. The thicker or heavier the coating, the more 
pronounced these hairline cracks. Expansion differen- 
ces between metal and coating contribute to this con- 
dition of “crazing.” Even though the temperature may 
be raised to the melting point of aluminum or of its 
alloys, the coating is not affected and does not scale, 
blister, or chip. 

It has already been pointe -d out that the aluminum 
oxide coating formation is the result of direct oxida- 
tion, the combining of aluminum and oxygen. The 
coating is developed directly from the exposed alu- 
minum surface reacting with the liberated oxygen. 
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If the anodic oxidation process is carried out prop- 
erly, the bond, or the adherence, between the formed 
coating and the basis metal is good. In fact, it is very 
difficult to separate them by mechanical means. The 
oxide coating may be considered an integral part of 
the base metal, or intergrown with the basis metal 
during the anodic oxidation process. 

In commercial operations, when necessary to re- 
move the oxide film, this may be done by chemical 
means. Certain chemicals readily dissolve this oxide 
coating, but also continue their attack to the basis 
metal. Other chemical combinations are so designed 
as to remove only the oxide coating without attack 
upon the basis metal. 

In contrast to the electroplating of metallic coat- 
ings, the oxide coating formation is from the “inside 
out.” That is, the outer layer of the coating represents 
the first formed, while the last formed oxide coating 
is at the aluminum interface. In electroplating, the 
metallic deposit is built out by depositing metal upon 
previously deposited met tal. In anodic coating work, 
the oxide film is “built in” by continually converting 
aluminum to aluminum oxide and pushing out the 
previously formed oxide. 

Coating thickness is a formation of ampere minutes. 
A coating thickness of 0.4 mills (0.0004”) is consid- 
ered average for a 30 minute treatment as the art is 
practiced in industry. Heavier coatings are produced 
for special applications (as in the anodic hard coating 
processes ) where coatings of 1 mil (0.001”) may be 
developed in approximately 20 minutes. 

ALUMINUM OXIDE COLORING 

Aluminum oxide is a relatively colorless material. 
The electro-chemically formed oxide may be colored 
in some degree either from the presence of alloying 
metals or metallic impurities in the alloy. Another pos- 
sible cause for the aluminum oxide coating assuming 
some degree of color may result from occlusions be- 
ing picked up from the acid electrolyte during oxide 
formation. Also, the type of electrolyte will have some 
effect upon the color of the formed oxide coating. 

Because of the alloying constituents, different alu- 
minum alloys will present differences in appearance, 
some minor, other considerable, upon anodic oxidation. 

Silicon-bearing alloys take on a grayish appearance, 
the depth of color increasing with the silicon content. 
The color also is intensified as the thickness of the 
oxide film increases. A brown tint is sometimes ob- 
served with mangane se-bearing alloys, while the cop- 
per-bearing alloys assume a ye sRowigh tone. : 

A tenacious, dark-colored scale is formed during the 
heat treatment of the heat treatable aluminum alloys. 
Upon machining this type of alloy in specific areas 
and then anodically coating the part, a pronounced 
color variation is apparent between the machined and 
the unmachined surfaces. The former relatively clean 
or clear, the latter dark and possibly mottled. It is the 
heat treat scale that causes this dark discoloration. 

Oxide film appearance may sometimes be influenced 
by the metal structure. There are times upon anodic 
treatment of various wrought or cast products that 
surface variations, sometimes and somewhat symmetri- 
cal in appearance and pattern, will appear. 
continued on page 82 
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DIFFERENT OXIDATION PROCESSES 











VIBRATRON... 


the profitable 
way to precision, 
mass production 
finishing 





In the Vibratron, complex parts with shielded and hard-to-reach internal 
surfaces can be precision finished mechanically ending costly hand opera- 
tions. A// surfaces of the part are exposed to abrasive action a// of the time. 
Time cycles are cut 300%, 500%, even more; so media and compound costs 
go down too! ’ 

Equally important, the Vibratron puts ar end to manual handling of 
parts and media. A built-in, removable, double-decked vibrating separatonl 
separates parts and media, as well as fragments from the media in one 
simple operation. There’s no need for an extra separator. ' 

The Vibratron is simple in design. Uses standard, tested components’ 
which require minimum maintenance. Power requirements are low. a 
ing is easy because of the open tank design. Another advantage . . . nois¢ 
level is at a low ham. The machine need not be bolted down. 


Ke7-Prncate, | RANSOHOFF 


FOREIGN REPRESENTATIVES: ARGENTINA—Taller—Buenos Aires @ AUSTRALIA—A. Flavell Ltd. Cheltenham @ BRAZII.) 
—Commercial E. Industrial de Fornos Werco, Ltd.—Rto de Janeiro @ CANADA—Canadian Hanson & Van Winkie Co., Ltd. =f 
Toronto @ ENGLAND—Roto-Finish Ltd. — Hemel Hempstead @ FRANCE — Societe Roto-Finish—Paris @ GERMANY. AUS 

TRIA, NORWAY, SWEDEN, SWITZERLAND — Metaligeselischaft A. G.—Frankfurt, a. M.—Germany @ HOLLAND, BELGIUM, LUX- 
EMBURG—N. V Roto Finish Maatschappij—Delft, Holland @ !TALY—Societa Roto-FinishaR.L.—Milan @ MEXICO—Enthone de) 
Mexico, S.A. Pro! Pina 669, Mexico 15, D F. @ SPAIN—Instituto Electroquimico, S. A.— Barcelona } 
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DW THERE’S NO NEED FOR HAND FINISHING 
ERATIONS ON PARTS LIKE THESE... 


The above diagram shows how 
the Vibratron work zone extends 
throughout the abrasive mass. 
Every _ is subject to a con- 
stant abrasive action. 


THIS ALUMINUM ROTOR FAN was previously 

deburred, and s#i// surface irregularities were not re- 
moved. IN THE VIBRATRON they are fixtured 10 parts 
per machine. Time cycle: one hour. No hand work 
required. Surface greatly improved. © =. 


Before Vibratron processing this 
aluminum sand casting (shown 
above) was hand deburred, then 
tumbled into a multiple compart- 
ment machine for 30 minutes. IN 
THE VIBRATRON it is processed 4 
parts to a machine. Time cycle: 15 
minutes. No hand operations re- 
- quired. Finish is far more uniform. 
It took two belting operations and 20 hours of tumbIl- 
ing to blend in grinding lines on these forged shears, 
still parts were sometimes distorted during processing 
THE VIBRATRON time cycle is 6 hours. No hand fi 
work required. No part distortion. " fl 
P 


This complex business machine 
part previously required hand de- 
burring because barrel finishing 
bent the parts. IN THE VIBRA- 
TRON 100 parts are completely 
deburred in a 30 minute cycle, 


| 

| With the Vibratron ... you can clean, descale, 
deburr, form radii, fine-finish and color stamped, 
cast, forged and machine parts, finish them faster y j 


... better... and more economically. 


i 


' LET US PROVE IT TO You WRATON 


F  egntnanne® - 
! Send a few unfinished parts to us... and a fin- @  ® 


ished part to use as a guide. We will process them 


for you and guarantee the same results in your plant 
' as we get in our finishing laboratory. 


a My parts are on the way to you. 


) Please have Roto-Finish factory representative call for an 
analysis of my finishing problem. 


Call on Rote-Finish | RANSOHOFF tor 


complete “finishing-engineering"™ service ” 
iName 
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Reduce finishing costs with .. . 


Automatic Electrostatic Spray Painting 


MODERN FINISHING systems are helping manu- 
facturers produce more, improve quality, and keep 
prices down. 

A good example is Interstate Precision Products 
Corp., Anaheim, Calif., which decided it needed an 
improved finishing system in order to assure a long- 
lasting, good looking, wrinkle finish on its vacuum 
cleaner,.floor polisher, and carpet sweeper. 

After extensive study, testing, and experimenting, 
Interstate switched from hand spray to automatic 
Ransburg No. 2 Process electrostatic spray painting. 
They installed an automatic unit of four single Rans- 
burg atomizing heads on their finishing line. 

Not only was paint quality improved, but electro- 
spray is accounting for substantial savings in produc- 
tion costs and materials. 

Here’s how the system works: 

Die cast aluminum housings and lids are suspended 
from a trolley conveyor and automatically cleaned, 
preheated, painted, and baked. They first pass through 


a vapor degreaser for cleaning, then go through a 


FIGURE 3. Ransburg units spraying die cast housings. 
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preheater just before they're. painted. 

In the electro-spray unit, four Ransburg single- 
head units paint the housings with wrinkle enamel. 
The operation itself is very clean, and there is no spray 
visible as the coating is done. Parts are rotated as they 
pass through the electrostatic spray painting area. Two 
heads (Ransburg atomizing bells) spray from oppo- 
site sides of the line. 

After painting, the parts travel through an over- 
head, electric radiant oven for baking. Timers on 
heaters are used to hold part temperatures between 
200 and 325°F for 15 minutes. Then, after baking, the 
parts are transferred from the finishing line to the 
assembly line. 

The Ransburg unit, with a single operator, now 
handles the work formerly done by two hand sprayers. 
Furthermore, where rejects used to run as high as 10% 
with hand spray on the wrinkle finish, rejects now 
average less than 2%. And, where they used to get only 
28 sets of parts per gallon of paint by hand spray, 
Interstate now gets 57 sets per gallon. 


FIGURE 4. Baked parts emerging from radiant oven. 
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Moke) 
FOR -THE 


‘DIAMONDS—sSiIGN 
OF FINISHING 


Now, here’s a fast, easy, economical way to 
almost double the protection against corrosion 
on your product. Simply follow up the IRIDITE 
process with a fast, easy application of IRILAC 
. and you’ve given your product extra pro- 
tection for longer resistance to corrosive condi- 
tions, longer shelf or storage life protection 
from handling, and increased beauty for more 
attractive appearance and faster sales. 


ON ALUMINUM 


An IRIDITE-IRILAC finish will provide 
longer life for storm doors, windows, outdoor 
furniture, auto parts and accessories, tubing or 
wire goods. And, you have a choice of color 
finishes such as natural aluminum and golden 
yellow. Other colors may be obtained by an 
additional dye operation. 


ON MAGNESIUM 
IRILAC over an IRIDITE No. 15 finish in- 


creases corrosion protection, and provides resis- 
tance to finger printing and abrasion on all types 
of products, with color appearance ranging from 
light to dark brown. 


ON ZINC 


IRIDITE plus IRILAC gives your product 
longer life and brighter appearance. Color 
choices range from clear IRIDITE to olive 
drab, plus colored dye finishes. 


NOW—A Great New 
Combination for 


DOUBLE 


PROTECTION 
Against 


Corrosive Conditions 


on Aluminum, 
Magnesium or Zinc 


TIRIDITE) 
CHROMATE CONVERSION COATINGS 


and 


CLEAR PROTECTIVE COATINGS 


IRIDITE is the tradename for a specialized 
line of chromate conversion coatings that 
can be applied to any non-ferrous metal by 
brush, dip or spray methods—at room 
temperatures—manually or with automatic 
equipment. Upon application, a thin film 
forms which becomes an integral part of the 
metal itself, and thus cannot chip, flake or 
peel. No special equipment, exhaust systems 
or specially trained personnel are required. 


IRILAC is the tradename for a line of clear 
protective coatings for all metals. As safe and 
easy to handle as water, they may be applied 
by brush, dip or spray methods. No exhaust 
or special fire protection equipment required. 
Adds protection and abrasion resistance to 
any base metal, plated part or parts treated 
with electrolytic or chemical post treatments, 
without chemical change. 





n Sah 


For plete ¢ | informa- 
tion on IRIDITE Chromate Con- 
version Coatings or IRILAC Clear 
Protective Coatings, write for 
FREE TECHNICAL MANUAL. Or, 
see the Allied Field Engineer in 
your area. He's listed under 
“Plating Supplies” in the yellow 
pages. 








Allied Research Products, Inc. 4004-06 EAST MONUMENT STREET ¢ BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: 1. H. Butcher Co. 


cans oe e- | QTE 
chemical Processes, Anodes, 
Rectifiers Equizment, and Supplies for Metal Finishing 


ei" | xi” 
Chromate Clear Plating 
Coatings 


qrrp° 
Chemicals & Line of 


Coatings Supplies 
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send 
for this 


FREE 


manual 


Electro Minerals Division, Dept. PM3 
THE CARBORUNDUM COMPANY 
Niagara Falls, N.Y. 

Please send me your most advanced 
barrel finishing information contained in the 
40-page manual entitled—“CARBOtrol 7 
System of Controlled Barrel Finishing”. 
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the most advanced 
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in barrel finishing history 





New CARBORUNDUM Manual featuring the most complete 


source of technical data available anywhere 


CARBORUNDU\M, a long established leader in abra- 
sives, has now developed a new and exclusive 
method of controlled barrel finishing. Known as 
“CARBOtrol 7”, this unique process assures low- 
cost metal finishing results. 


In addition to a complete explanation of the 
“CARBOtrol 7” process, this manual includes 
comprehensive information on all types of abra- 


sive media, barrel finishing compounds, and 
machines and equipment. Actual case history 
reports on a variety of applications, “do and 
dont’s” of barrel finishing and a series of useful 
charts are also featured.These are but a few of the 
many interesting and instructive details of the 
“CARBOtrol 7” process contained in this manual. 


Write for your copy today. 


COMPLETE AND PROMPT SERVICE...WHEN YOU NEED IT...WHERE YOU NEED IT 


for expert advice... ask the man from 


62-915 


Circle No. 82 on Reader Service Card 


NOVEMBER, 1959 





ANODIC OXIDATION 


continued from page 75 


These patterns may be traced 
to metallic components in the al- 
loy. These constituents may take 
on a geometrical pattern which is 
accentuated by the anodic treat- 
ment, possibly by certain surface 
treatments. Streaks, or other sur- 
face blemishes, caused by segrega- 
tion at the grain boundaries and 
made apparent by the anodic treat- 
ment, may possibly be removed, at 
least minimized, by a suitable heat 
treatment. 

Mechanical or selective chemical 
pretreatments may be used to alter 
the appearance of the oxide coat- 
ing. Polishing, buffing, chemical 
etching, chemical brightening 
treatments, scratch brushing, and 


sandblasting all have a direct bear- 
ing upon the appearance of the 
anodic coating. 

The first formed anodic coating 
is invisible when applied to a high- 
ly polished surface. As the coating 
thickness develops, after several 
minutes of processing, depending 
upon the current density, interfer- 
ence colors will develop. All the 
colors of a spectrum are seen as 
coating thickness increases until, 
when film thickness has grown to 
a certain value, these colors disap- 
pear. In commercial operations, in- 
dividual parts upon completing 
the processing cycle have been 
known to show these inteference 
colors, generally the result of poor 
electrical contact during the anodic 
oxidation treatment. 

Electrolytes used in anodic oxi- 








SEND SAMPLES and we 
will show you how much you 
can speed up production and 
cut costs. 











for 


FINISHING 


and 


DEBURRING 
“KNOW-HOW” 


The experience gained in over 
70 years of machinery building 
has provided us with a big bank 
of “Know How.” 

This knowledge is drawn upon 
and added to every day. Our busi- 
ness is to share it with you to 
bring down high finishing costs. 
Many users of Hammond Auto- 
matics have found more efficient 
means of finishing by drawing on 
our bank of “Know How.” 

The Rotary Automatic illus- 
trated represents one of our many 
types and sizes of automatic fin- 
ishing machines for either con- 
tinuous rotation or indexing. The 
head and stand units shown are 
a part of a large “family” which 
range in type and size up to 20 HP. 


1642 DOUGLAS AVE. - KALAMAZOO, MICH. 


Circle No. 100 on Reader Service Card 





dation work have their influence 
upon the color of the formed coat- 
ing. The chromic acid film is quite 
opaque and gray in color, while 
the oxalic acid film is of a light 
straw color, becoming more pro- 
nounced as film thickness is in- 
creased. 

In a very moderate degree, the 
anodic oxide film is soluble in a 
sulphuric acid electrolyte. Some 
solubility of the coating is neces- 
sary for film formation. Solvent ac- 
tion, in a very moderate degree, 
enables pore cross section to allow 
the passage of the current leakage 
required to promote further film 
growth. 


FILM POROSITY IMPORTANT 


Film porosity is important. The 
commercial utility of the film is in 
some measure the reflection of this 
porosity. The absorptive power per- 
mits the impregnation of the oxide 
film with photosensitive materials, 
insulating materials, and dyestuffs. 
This advantage overshadows any 
disadvantages that may arise from 
film porosity. Because of this poro- 
sity, oxide films are valuable as a 
basis for organic coatings. 

While porosity of the oxide film 
may have certain disadvantages, in 
relation to its protective value, this 
disadvantage may be overcome 
through corrective sealing of the 
pores of the oxide coating. 

That aluminum oxide is an in- 
sulating material is well known. 
Under ideal conditions, an oxide 
coating of .4 mils (30 minute treat- 
ment) will withstand a line poten- 
tial of 500-600 volts. Due to weak 
spots in the oxide coating, how- 
ever, the breakdown voltage may 
be as low as 200 volts. 

While the oxide is relatively re- 
sistant to the passage of an electri- 
cal current in the dry state, in the 
presence of the sulphuric acid elec- 
trolyte, current flows under a po- 
tential of 18-24 volts. 

In contrast, the boric acid proc- 
ess may require a much heavier 
line potential. In some instances an 
applied voltage of 500 was not suf- 
ficient to cause any appreciable 
flow of current. 

The sulphuric acid anodic proc- 
essing line is made up of severa! 
components. Such components in- 
volve air supply for agitation of 
the anodic oxidation electrolyte; 
exhaust facilities for fumes from 
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certain of the processing tanks; re- 
frigeration facilities for cooling the 
sulphuric acid electrolyte; heating 
equipment for hot tanks such as 
cleaners, sealers, and dyes; a low 
voltage generator or rectifier of 
sufficient capacity to handle the 
determined work load; and a series 
of tanks, including the anodic proc- 
essing tank, the cleaning tanks, wa- 
ter rinse tanks, sealing tanks, and 
dye color tanks. 


IMPORTANT CONSIDERATIONS 


It is important to give full at- 
tention to the space to be occupied 
by this equipment. Where a plat- 
ing line exists, anodic equipment 
is often grouped with the plating 
equipment. Again, the anodic 
equipment may be located because 
of the desirability of tying it in 
with other manufacturing opera- 
tions to assure a uniform flow of 
work. The capacity of the equip- 
ment with reference to size of work 
load must be carefully considered. 
This, in turn, will indicate the re- 
quired floor space. 

Other considerations which may 
affect the location of the equip- 
ment are acidproot flooring, drain- 
age facilities, availability of steam, 
air, and water, electrical power 
lines, and fume exhausting equip- 
ment conforming to local ordi- 
nance and zoning requirements. 

The mechanical refrigeration 
unit, if one is to be used, and the 
rectifier or the motor generator set 
for supplying current to the anodic 
tank, should be in a separate room 
to avoid fume exposure, yet near 
the anodic processing tank. 

Iron tanks should never be 
placed directly on the floor, as se- 
vere corrosion may occur. It is ad- 
visable to rest all tanks on chimes, 
wood or acidproof cement, possibly 
4 inches by 4 inches running at 
right angles to the length of the 
tank. By raising the tanks in this 
manner, air circulation is assured 
and proper maintenance is more 
readily accomplished. Before set- 
ting tanks it is good practice to ap- 
ply a generous coat of an asphal- 
tum base paint to the bottoms of 
the tanks. Duck boards are used 
in some installations in all areas 
around the tanks. 

The number of tanks, and the 
size of the tanks, will vary depend- 
ing upon the finish to be produced, 
plain or colored work, dichromate 
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For a single tank cleaner to do many jobs 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN « OVER 160 MATERIALS 


“RUSTRIPPER’ gives you the “universal” tank 
cleaner... removes rust, scale, paint, soils 


Here is a remarkable alkaline material with powerful 
cleaning and chelating action. It conquers a wide variety of 
soils. In a tank of Oakite RUSTRIPPER, you can remove 
scale and rust with complete safety. It strips tough paints 
and phosphate undercoatings with ease. It cleans off metallic 
smuts, light shop soils, discolorations. 

Look at its performance in shop service: “Aircraft parts 
freed of scale with boiling soak, instead of sand blasting” 
... oil, welding flux, rust removed in job plating”... “soaked 
steel wrenches give brighter plate” “removes all rust, 
scale, carbonized oil from diesel liners prior to plating” 
“displays amazing solution life even though worked very 
hard”... “eliminates pickling and precleaning for barrel 
plated screws “does to bolts in 3 minutes what took 
pickling 40 minutes”, And that’s just a sample. 

Write for Bulletin 9651. Better yet, ask the Oakite man. 
Oakite Products, Inc., 28A Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE. 


1909-1959 SCIENCE 


years’ leadership in industrial cleaning 
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BOY! was 
my face 


RED! 


I'd always used crucible furnaces 
in my shop, until a few years ago. 
Then, | switched. 


But not for long! 

I'm back to 

crucible furnaces again. 
Why? two counts: 

Cost, and flexibility. 


Know what | found? My crucible cost, 
per pound of metal melted is no higher 
today than it was .in 1940! Sure, 
crucibles cost a little more today, 
but | get more heats. | checked my old records, 
and per pound of metal melted my crucible costs are the same! And another thing — 
flexibility. On a lot of these non-crucible furnaces, try and 
change from one metal to another without contamination! 
But in my crucible furnaces, | just change from one crucible to 
another, fast, simple, and trouble free! 


From now on, its crucible melting for me! 


VESUVIUS CRUCIBLE COMPANY 


AMERICAN REF T 7 7 »p 
These manufacturers EFRACTORIES & CRUCIBLE CORPORATION 


are ready to assist you 
with melting and 
pouring problems, 
foundry layouts and 
crucible furnace 
servicing. 


JOSEPH DIXON CRUCIBLE CO 
ELECTRO REFRACTORIES & ABRASIVES COMPANY 
LAVA CRUICIBLE-REFRACTORIES COMPANY 


ROSS-TACONY CRUCIBLE CO 


CRUCIBLE MANUFACTURERS ASSN. 
11 West 42nd Street, N. Y. 36, N. Y. 


C) Send me a copy of the NEW booklet: “Getting the Most from Crucible Melting.” 


NAME 
POSITION 
ADDRESS 
CITY STATE 
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ANODIC OXIDATION continued 


sealed, or a combination of these 
finishes. Also, the size or volume 
of the work to be processed will 
affect tank size. Uniform tank size 
throughout the entire installation 
is found in some lines, other lines 
do not require the cleaner tank, 
rinse tanks, dry or sealing tanks to 
be of the same size as the anodic 
processing tank. 

Good, uniform oxide coatings re- 
quire efficient and thorough clean- 
ing. Cleaning procedures will vary 
with the degree of soil, the kind 
of soil, and the ultimate finish that 
is desired. For example, use the 
inhibited cleaner for buffed work, 
the etching cleaner for the matte 
or etched finish, or combinations. 

Alkaline cleaning tanks may be 
constructed of iron boiler plate 
with welded seams. Such tanks 
should be fitted with a drain, an 
iron pipe steam coil, or other means 
of heating the cleaning solution. 
They should be of sufficient area 
or capacity to maintain the solu- 
tion temperature at the highest re- 
quired working level. 


WATER SUPPLY LINE HELPFUL 

A water supply line, especially 
for the larger installations, is help- 
ful where frequent water additions 
are necessary to compensate for 
evaporation losses. Adequate ex- 
haust facilities are most advisable 
for the etching type of cleaner. 

The importance of good rinsing 
facilities cannot be stressed too 
highly. The difference between 
good work and rejected work is 
often the difference between good 
and poor rinsing. A rinse tank, or 
spray rinsing facilities, should fol- 
low each processing treatment. The 
nature of the installation will gov- 
ern the number and the type of 
rinsing stations. 

Rinse tanks are generally con- 
structed of boiler plate with welded 
seams, fitted with an overflow dam, 
a drain, and a water supply line. 
For the continuous water flow, the 
incoming water is best introduced 
at the bottom of the tank by means 
of an iron pipe. The overflow dam 
is located at the opposite end of 
the tank from the incoming water. 

Double rinse or compartmented 
tanks may be used. Here, the wa- 
ter flows over the dividing parti- 
tion from the second to the first 
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93" 


“4 


parts this long be barrel finished? 





Yes! With ALmco’s efficient, versatile 
barrel finishing equipment, the 93 inch 
wing spar above was finished in a two 
hour time cycle. Thirty inches long at the 
wide end and 8 inches thick, the spars are 
finished two at a time in a special ALMCO 
unit at McDonnell Aircraft Corp., St. 
Louis, Missouri. Previous hand methods required 
many additional hours of finishing time and it was 
difficult to maintain uniformity of the parts. 

These aircraft wing spars are barrel finished to 
blend in radii and improve micro-inch finish on other 
surfaces through use of ALMco Supersheen media and 


: Supersheen : 
i 6System 


Fimismime 


Note "machining 
ridges” on 
foreground 
spars, prior to 
Almco Barrel 
Finishing. 
Supersheen 
Aluminum Oxide 
chips with Almco 
#10 compound 
are used in 

2 hour finishing 
cycle. 


burnishing compounds. All surfaces receive the same 
treatment—rejects due to imperfect finishing are 
eliminated. Tremendous labor savings are made by 
using ALMCO’s modern barrel finishing methods. 
ALMCO’s modern machines and methods—the Su- 
persheen System—may help you achieve vital costs 
savings too. At ALMCO you receive trained counsel 
for your finishing problems . . . free sample processing 
in ALMCo’s modern labs . . . skilled guidance in select- 
ing the proper standard or custom-designed ALMCO 
machines and methods. Write today on your letter- 
head asking for an ALMCO sales engineer to call. Or 
send parts direct to ALMco’s lab with specs required 


(ee) 


~~ 
ALmco 


NEWS ABOUT ALMCO’S 
NEW PRODUCTS! 

New brochures now ready on 

Almco spindle machine, Vibrasheen, 
other cost saving units. Price list 

on Almco compounds and media 
included. Send for your Almco Album 
of New Products today! 


ALMCO 


Queen Products Division * King-Seeley Corporation 
1311 E. Main St., Albert Lea, Minnesota 


Sales and Engineering Offices in Chicago, Detroit, 
Los Angeles, Newark, New Haven 

IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchins, Herts, England 
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CLAMPS AND 
FIXTURES 


Positive Pressure and ex. 
Gt registration of the port 
in the mask. Reduce re. 
fects. Free both hands for 
Productive movements 


ree Literature N 
e 


Cont CORPORA Matur 


346 TOLEDO FACTORIES BUILDING TOLEDO 2, OHIO 





ANODIC OXIDATION continued 


compartment. In this way, the sec- 
ond compartment provides clean 
water at all times. Each compart- 
ment should have a drain, and the 
second compartment is equipped 
with the overflow. 

The actual anodic oxidation is 
done in the sulphuric acid electro- 
lyte, with the solution generally 
contained in a_ lead-lined tank, 
either steel or wood. The work is 
made the anode or positive termi- 
nal, the tank lining cathodic or 
negative. The lining may be $8 an- 
timonial or tellurium sheet lead 
with burnt seams, not soldered. 
All service lines to the anodic tank 
should be insulated from it by 
means of rubber hose coupling 
or an insulated coupling. 

Other construction materials, 
such as rubber-lined steel, acid- 
proof brick, glass, or korolac-lined 
steel may be used. Stainless steel 
tanks have been reported satisfac- 
tory, employing such stainless steels 
as Carpenter £20 or $316. Where 
non-metallic or non-conducting ma- 
terials are used as the tank or the 
tank liner, auxiliary metallic cath- 


odes are hung in the acid electro- 
lyte to conduct the applied elec- 
trical current. 


EXHAUST DUCTS NEEDED 


Exhaust ducts to remove spray 
or processing fumes should be pro- 
vided. These may be of steel, re- 
inforced lead, wood (Gulf cy- 
press), -or masonite. They should 
be protected on the inside with 
an asphaltum paint. Air agitation 
is used to maintain a general move- 
ment of the electrolyte to increase 
the efficiency of the cooling, or re- 
moval of the generated heat. 

To prevent electrical shorts be- 
tween work and metallic tank 
lining, a wooden open-work lattice 
or a plastic lattice is installed to 
protect the lining, yet permit free 
circulation of the electrolyte. Cy- 
press, beech, or maple may be used. 
Oak is not satisfactory. A drain 
plug in the anodic processing tank 
is advisable. 

A small steam coil in the anodic 
processing tank is recommended 
since there may be times when it 
becomes necessary to raise the tem- 
perature of the electrolyte before 
starting production, particularly 





FIXED CENTER DRILLING HEADS 
with JIGS and FIXTURES 


Do more... 

and do it better 

with Errington 

Fixed Center 

Drilling Heads. They drill any 
number of varied size holes on 
different elevations. The head 
has grooved thrust ball bearings 
at all thrust points and hardened 
bronze radial bearings. Heat 
treated spindles and gears, of 
one piece turned from solid bar 
stock. It is ‘geared approximately 
2:1. All enclosed in a sand-cast 
aluminum case and cover, with 
alemite pressure lubrication. 


Send For Complete Information 


ERRINGTON Mechanical Laboratory, Inc. 


Established 1891 
Main Office and Plant 
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STATEN ISLAND 4, NEW YORK 


— FOR— 


Custom Built 
to Your Specifications. 
Send Blueprint for 
Quotation Without 


e CONVERSION 
COATING 


@ METAL 


Obligation. 


! © CLEANING 
" ¢ PAINT 
\ K BONDING 
re @®RUST 
eats REMOVING 


Southeastern Distributor: 
F. H. ROSS CO 
Charlotte, North Carolina 





e PHOSPHATING 


CONDITIONING 


Detroit 20 (Ferndale), Michigan 


Sure PAINT 
DURABILITY 2z 


PRODUCTS 
‘AND PROCESSES 
METALPREP 
GALVAPREP 
LYFANITE 
PHOSTEEM 
PREP-N-COTE 
EMULSOPREP 


STRIP-PREP 
RINSEPREP 


AND OTHER 


PREP PRODUCTS FOR STEEL 
ALUMINUM, ZINC, CADMIUM, ETC 


A Product and Process to Fit Your Requirements! 


Use Prep Products for better results—better quality, low operating cest— 
low maintenance cost—the complete line for every purpose in your pre- 
Painting program. We supply the complete “package” along with the tech- 
nical know-how and experience to fit your particular needs. Teil us your 
problem—Let us make recommendations—Write today. 


NEILSON CHEMICAL CO. 


2330 Gainsboro, 


Allentown, Penna 
Los Angeles, Cal 
Windsor, Ontario 
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LET’S PUT OUR 
MULTIPLE HEADS TOGETHER! 


... and plan your small hole 
drilling & tapping operation on a 
low cost, maximum production basis 


ETTCO-EMRICK 


Oe eS ee, ee ee 


UNIT-ENGINEERED sea 
for drilling or 


tapping on any drill press 





No one type will do for every job. That's 
why we make ‘em aill—and the correct 
custom tooling for faster handling of the 
parts. The Ettco system is a completely 
integrated service; not just multiple 
heads with spindles reaching into 
the air! 

Ettco engineers can tell you without 
obligation which type best suits your 
specific job. They're all easily attach- 
able to your present drill press, tapping 
machine or automated special. Stand- 
ardized, reuseable components mean 
lowered costs. Interchangeable face 
plates permit quick switch from tapping 
to drilling. Write for catalog. 


! 
t 


The only complete line 
manufacturer of drilling & 
tapping equipment for the 
entire small hole field 


lockwise: 
Fixed spindle; 
Ge 


are 
Adjustable; 
Knuckle-Head 
Adjustable 


sccimnsiiaea ities 


See your authorized Ettco distributor 


ETTCO TOOL & MACHINE CO., INC. 
586 Johnson Avenue, Brooklyn 37, N.Y. 





‘PRECISION DIE CASTING 
\ DIES FOR ALL MACHINES 


A new modern well-equipped plant that was designed and 
built from the foundation up to manufacture plastic molds 
and die casting dies exclusively is ready to go to work for 
you. Damen offers you complete engineering facilities and 
manufacture capabilities to build your plastic molds and die 
casting dies. Loading and crane capacities to handle dies and 
molds that we gh up to five ton. All requests for quotations 


get prompt and immediate attention 
A 
is 


@ KELLERING 
/ 
Xe. i 


@ TURCHAN DUPLICATING 
@ JIG BORING 

4621-27 N. Olcott Ave. 
Chicago 31, Illinois 


Send for up-to-date brochure 
Phone: UNderhill 7-8111 





AMEN TOOL 


& Engineering Co. Inc. 
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to lower costs 


Die Cast by LITEMETAL 


The spiraled overhead- 
door cable drums shown 
here are worthy ex- 
amples of the advange 
techniques developed 
and used by LITEMETAL 
for economically and 
efficiently meeting cus- 
tomer specifications. 


You will note that these cable drums feature cast-in spiral 
grooves, anchor points and key-ways. The larger drum 
especially features a high lift area of increasing radius, 
along with cast-to-size shaft holes and key-ways. Machining 
costs are virtually eliminated as these products require only 


inexpensive drilling and tapping for set screws. 


LITEMETAL DICAST, Inc., one of the few active producers 
of aluminum, magnesium and zinc die castings, is an organi- 
zation of specialists—men thoroughly experienced in the 
casting and machining of these alloys. 


Additional facilities offered by LITEMETAL include plating 
and finishing to hardware standards through affiliated 
sources, placing at your disposal an integrated time-saving 
service, coupled with LITEMETAL skill and efficiency. 





These symbols are important to you! To better serve 
our customers, LITEMETAL, through active participa- 
tion with other die casters in various committees of 

4 the American Die Casting Institute, is constantly 
kept informed of the latest techniques, materials 
and equipment that are advantageous to the die 
casting process. 


CAS, 
© 1 


RESEARCH 


Sanat 
PARTICIPANT 





Write today for literature and design information. Quick action on inquiries. 


LITEMETAL DICAST Inc. 


A SUBSIDIARY OF HAYES INDUSTRIES 
1925 WILDWOOD AVE. + JACKSON, MICHIGAN 
PLANT AND EXECUTIVE OFFICES 
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AMERICAN CANCER SOCIETY 


THE 
NEARLY 
100% 
CURABLE 
CANCER! 


A simple, painless examin- 
ation, the “Pap smear”, 
helps physicians detect 
cancers of the uterus in 
time. When discovered 
early and properly treated, 
this second most common 
cancer in women is nearly 
100% curable. 


Our film, “Time and Two 
Women” will show you how 
to guard yourself against 
uterine cancer. It has al- 
ready saved many lives. To 
see it, call the office of the 
American Cancer Society 
nearest you, or write to 
“Cancer”, c/o your local 
post office. 





ANODIC OXIDATION continued 


during the winter months and over 
a cold weekend. 


SEALING PROCEDURES 


In the anodic process there are 

three general sealing procedures: 

@ Hot water sealing for plain 
work. 

@ Nickel acetate sealing for col- 
ored work. 

@ The potassium dichromate 
sealing procedure for maxi- 
mum corrosion protection. 

The hot water seal tank may be 

of wood, stainless steel, or stain- 
less steel-lined steel. It should be 
large enough to accommodate the 
entire load. A drain and heating 
coil of stainless steel should be 
provided. The heating coil should 
be large enough to permit heat- 
ing to the operating temperature 
of 208-212°F with the available 
steam pressure. An overflow dam 
to permit periodic skimming of the 
solution’s surface is advisable, as 
well as a water supply line. If de- 
sired, the hot water sealing tank, 
as well as other hot tanks, may be 


heated with electric immersion 
heaters or with an immersion gas 
burner. 

The nickel acetate sealing tank 
is similar in construction to the hot 
water sealing tank, and the operat- 
ing temperature of this solution 
s 208-212°F. 


THE DICHROMATE SEALING TANK 


For the dichromate sealing tank, 
a plain welded boiler plate tank 
is satisfactory. Like the water seal 
and the nickel acetate sealing tank, 
this tank should be equipped with 
heating coils for an operating tem- 
perature of 208-212°F, a drain, an 
overflow dam for periodic skim- 
ming, and a water supply line. It 
is recommended that this tank be 
equipped with an exhaust duct. 
This should be checked with local 
authorities concerning rules and 
regulations for exhausting a hot 
potassium dichromate solution. 


THE COLORING TANK 


Stainless steel or stainless steel- 
lined iron or boiler plate may be 
used for the dye or coloring tanks, 
which are similar in construction 
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For Guaranteed Quality 


LOOK TO THE DIAMOND OF THE INDUSTRY 


Additional Departments 


SHOPS 
e@ Pottern @ Machine e Die 


FACILITIES 
e@ X-Ray @ Laborotory 
e@ Heot Treot e Wheelabrator 


ee 
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Send for the brochure “Behind 
the Scenes”. . . complete digest 
of Hampden Brass's experience, 
Equipment ond Facilities 


BE " Kampden Brass & Aluminum Company 


Established 1903 
SPRINGFIELD, MASSACHUSETTS 


NON-FERROUS CASTINGS: Sand, Permanent Mold, Die and Structural Fiberglas 


Complete Pattern & X-ray Facilities 
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METALS CAST @ Aluminum Alloys © Tee 
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DIE CASTING MACHINES 


clamping force: 


hydro-mechanical clamping 


LARGE PLATENS 


BIG ROOM 




















Clamping force (Short Tons) 
Max. room between open platens i 
Stroke of moving platen 





Thickness of die } a 
( min 
Useful size between platens 
Useful size between tie bars (vertical) in. 
Injection capacity (based on Al.) up to 100 Ibs 
Specific pressure 

on the material up to 28200 Ibs/sq. in. 


'TRIULZE 


NOVATE (MILANO) ITALY 
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Indirizzo Telegrafico: TRIULZIPRES - NOVATE MILANESE 
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ANODIC OXIDATION continued 
to the tanks for nickel acetate or 
hot water sealer. 

In general, the current density 
employed in the anodic oxidation 
process is around 12-13 amperes 
per square foot of surface. The 
direct current for the operation is 
supplied by a motor generator set 
or a rectifier. Such units are of low 
voltage, generally 18 or 24 volts. 
For all practical purposes, a coat- 
ing 0.0004” thick is produced from 
a 15% sulphuric acid solution in a 
30 minute treatment time with a 
current density of 12 amperes per 
square foot, the temperature of the 
electrolyte being 70°F. 

Die Castings with various shapes and intricacies are truly “born In the hard coating processes, 
current densities reach as high as 
36 amperes per square foot, with 
the line potentials ranging from 
is available to you. 18-40 volts. These hard coating 
processes are specialized and are 
applied particularly for their re- 
sistance to abrasion. Such coatings 
do not take color and are not gen- 
aS ‘oO erally considered in the decorative 
ee PSK tl matinee class of work. 
DIE CASTING COMPANY Phone Heating of the several hot tanks 


2220 NO.ELSTON AVE. CHICAGO I4.1LL AR ERUS may be done with steam, gas, or 
° . 5 


enece continued on page 92 
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to shape" with each casting. In Aluminum and Zine and with 


our die casting engineered machines and tooling this science 




















For over fifty years COLUMBIA TE? fie: |e wr | , ) 
has built its reputation on tool steel Ht fp special new materia 
that is good for you SE for investment 
Pe Ade If sain cores 


Product 


pi at he it ? of a brand new material, Du-Ceramic, for invest- 


+ + pat pet me EP if ment casting production. Du-Ceramic has been de- 
; signed expressly for achieving accuracy in precision 
molds. Shapes can be produced to close dimensional 
tolerances. 

Cores made of Du-Ceramic require no drilling 
and other costly machining operations. 
The material is readily removed from the 
casting by leaching, using a concentrated 

sodium hydroxide solution. 





For samples of 
Du-Ceramic and additional 
information write us today. 


Criknuiints Heights, Illinois ~~ D U- Cc o Cc E Rg A M 3 C Cc ° os 


SAXONBURG, PENNSYLVANIA 








Circle No. 22 on Reader Service Card Circle No. 30 on Reader Service Card 
PRECISION METAL MOLDING 








ZINC DIE CASTING 
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MACHINED PARTS 
eFliminates Assembly 


eReduces Labor And 
Material Costs 50% 






































This hub is part of the mechanism of coin- 
operated machines. Switching from brass 
and steel to a zinc die casting slashed mate- 
rial and labor costs over 50% for Chicago 
Coin Machine Division of Chicago Dynamic 
Industries. 

Prior to the change, the 4-piece hub re- 
quired 8 separate machining and assembly 
steps. ‘The die casting however requires only 


2; the casting is trimmed and the three as- 


sembly holes tapped. Scrap loss has been 
virtually eliminated, internal structural 
strength is fully retained. 

The part is cast at a rate of 200 per hour in 
a 4-cavity mold and critical dimensions are 
held as cast to .005” overall, .003” concen 
tricity. With annual hub requirements at 
200,000, Chicago Coin Machine Division has 
found zinc die castings the way to meet 
today’s rising production costs. 


DIE CASTING is the Process 
ZINC, the metal 
BUNKER HILL 


The Preferred Zinc 


EASTERN SALES AGENTS 
ST. JOSEPH LEAD COMPANY, 250 PARK AVENUE, NEW YORK 17 


BUNKER HILL 99.99+% ZINC 


som 


SALES OFFICE FOR PACIFIC COAST 
THE BUNKER HILL CO., 660 MARKET ST., SAN FRANCISCO, CALIF. 
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ANODIC OXIDATION continued 


electricity. The method of heating 
is not important, just so long as the 
heating capacity is sufficient to pro- 
vide the proper operating tempera- 
ture for the solution volume. 


GENERATION CF HEAT 


During the formation of the alu- 
minum oxide coating considerable 
heat is generated. It is important 
that this generated heat be dis- 
sipated or removed from the sur- 
face of the aluminum under treat- 
ment in order to prevent the for- 
mation of soft, smudgy anodic coat- 
ings. The sulphuric acid electro- 
lyte may be cooled by circulating 
cold water through heating coils 
emerged in the processing tank. In 
some localities the circulation of 
tap water or city supply water may 
be used if an adequate supply is 
available at a temperature of 50°F 
during hot summer months. In 
other installations, mechanical re- 
frigeration is the most efficient 
method of cooling and should be 
considered for large, heavy load 
operations. 

For rapid calculations, the BTU’s 


generated during the anodic oxi- 
dation process may be determined 
by multiplying the surface area of 
work in process in square feet by 
the amperes per square foot and 
the voltage rating of the power 
plant. This figure, multiplied by 
3.411, will give the BTU’s gen- 
erated per hour. This 3.411 factor 
is generous and allows for atmos- 
pheric heat absorption with a tem- 
perature in the middle 90s. 
Assuming a 22°F. temperature 
differential (the temperature differ- 
ence between the incoming cool- 
ing water and the operating tem- 
perature of the electrolyte), ap- 
proximately 19.8 feet of 1 inch 
O.D., %-inch-wall lead tubing would 
be required for every kilowatt-hour 
of electrical input. 
PARTS CAN BE PROCESSED 
MANUALLY, AUTOMATICALLY 


The anodic oxidation process 
may be carried out on full auto- 
matic plating machines, still tank 
or manual operation, or strip lines. 

Where parts are to be processed 
in a manual line, or on an auto- 
matic, they are racked or attached 
to a suitable fixture. The racked 


parts are suspended from the posi- 
tively-charged work rod into the 
acid electrolyte, thus completing 
the electrical circuit. Racks con- 
sist of an aluminum spine to which 
are attached high-strength sheet 
aluminum clips which, by tension, 
hold the parts to be treated. Good 
electrical contact between parts 
and rack, as well as rack to work 
rod, is important. 

Since the aluminum oxide coat- 
ing is a di-electric, it is advisable 
to remove the formed oxide coat- 
ing from the rack fingers after each 
operation in order to insure full 
passage of the applied current. Re- 
cently, rack tips of titanium were 
introduced, and their use elimi- 
nates the periodic stripping of the 
aluminum rack. 

Anodic oxidation work is not dif- 
ficult nor complicated. It is re- 
quired, however, that adequate un- 
derstanding of the process be ob- 
tained, that reasonable control of 
all processing solutions be main- 
tained, and equipment kept in good 
working condition. If good work 
is expected, control, cleanliness, 
and good equipment are very im- 
portant factors. 





SELLERS OF 


METALKAT’ 
aaatis 1111 


SPECIAL HIGH GRADE 99.995% -+- 
HIGH GRADE 99.95% 


INDUSSA CORPORATION 


511 Fifth Avenue 


New York 17, New York Tel: MUrray Hill 2-4680 
Cable: Indussa New York 


Telex: 4301 New York 
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INC. 


PRECISE 
CASTINGS 


CONTROLLED ALUMINUM 
DIE CASTING PRODUCTION 


John Sikorski, Pres. 
Ted Pickering, V. P. Mfg. 


Inquiries Invited. 


321 SOUTH THIRD ST. 
LAFAYETTE, INDIANA 
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NEW PRODUCTS 


continued from page 14 


ELECTRONIC MACHINING 


ELOX CORP. OF MICHIGAN — A new 
series of electrical discharge ma- 
chine tools has been announced 
for producing extrusion dies, pow- 
dered metal dies, three dimension- 
al cavities, etc. at a 25% to 50% sav- 
ings over mechanical methods. Fea- 
tures include: Electrical mechani- 
cal power feed or hydraulic power 
feed; work table surface of 7” x 
17” or 12” x 18”; a 3%” dia. quill 
that travels 10” vertically. The se- 
ries can use any Elox vacuum tube 
or RC power supplies. 
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3-HP VIBRATOR 


LORD CHEMICAL co. — The Model 
1016E vibrator for precision finish- 
ing metal parts has a bowl capacity 
of 1.1 cu ft. This 3-HP unit, as 
others in the line, is said to work 
from 10 to 100 times faster than 
tumbling barrels, and more eco- 
nomically. The unit will do both 
coarse and precision work. 
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COMPENSATES BUFFING 
WHEEL WEAR 

MURRAY-WAY CORP. — An acces- 
sory has been introduced that ac- 
curately compensates for polishing 
and buffing wheel wear. The unit 
eliminates manually adjusting in- 
dividual heads. All the operator 
has to do is push an electrical jog 
button which lowers the wheel a 
pre-determined distance. 
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NOW! 1000°F. Lubrication 
with New Hi-Temp 2409 


Houghton 
Hi-Temp 2409 





Conventional 
High Temperature 
Petroleum Grease 


Bearing failure due to caking of carbon, de-composed thickeners, 
gums and resins at high temperatures can be prevented by use of 
Houghton’s new Hi-Temp 2409 grease! 

Hi-Temp 2409 represents a completely new concept in high 
temperature lubrication. In this new grease, the thickener provides 
the lubrication—not the fluid! No silicones, diesters, soaps, heavy 
metals or solvents are used. 

A clean-burning synthetic fluid is used as a carrier. The grease 
becomes fluid at 200°F. carrying the lubricant to all bearing sur- 
faces. At 500°F. the synthetic carrier is completely evaporated and 
a soft film of dry lubricant remains on the bearing capable of with- 
standing temperatures well above 1000°F.! 


If you have a high temperature lubrication problem, it will pay 
you to investigate this new grease—Hi-Temp 2409. Call your 
Houghton Man for a demonstration or write E. F. Houghton & 
Co., 303 W. Lehigh Ave., Philadelphia 33, Pa., for your copy of 
Houghton’s new booklet on “Thermal Lubrication”. 


HIGH TEMPERATURE LUBRICANTS 


HI-TEMP 2409 GREASE 

HI-TEMP 100, 200, 300 SERIES OILS 
COSMOLUBE 101 and 102 

HOT FORGING AGENTS 

DIE CASTING LUBRICANTS 
PORCELAIN MOULD AIDS 


products of... 


Philadelphia, Pa. - Chicago, lit 
Carroliton, Ga. + Detroit, Mich 
San Francisco, Calif. - Toronto, Canada 
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GRC DIE CASTING HELPS LIONEL 


ACHIEVE TINY PART AUTHENTICITY 


a al ke NY ee er 
% : ‘ee .\ 





Tiny, intricate, too costly to make 

in their own plant, GRC’s specialized 

techniques made this Toy Crank 
economically possible 


While it would seem more advan- 
tageous for manufacturers to make all 
parts in their own plants, some have 
found that a specialist can do it cheaper, 
faster, and sometimes even better. This 
Lionel toy crank is an example. GRC 
specialized techniques made it possible 
for them to produce this tiny authentic 
part more quickly and more economi- 
cally than Lionel could themselves. Die 
cast in zinc alloy in a single automatic 
operation, the cost of the GRC crank 
was little more than $5.00 per thousand 
in lots of 500,000 

Miniature in size, intricate in shape, 
this crank is typical of the many small 
parts problems economically solved by 
GRC. It is typical too of the close toler- 
ances and uniformity achieved by Gries’ 
fully automatic methods. Whether 
simple or complex, quality is high — no 
secondary operations, no scrap loss. 
GRC parts leave the machines ready for 
immediate use 

If you have a small parts problem, 

need flexibility in design, write for 
Gries’ informative bulletins on Zine 
Alloy Die Castings and Injection Mold- 
ed Plastics, or 
send prints for 
quotations. There 
is no minimum 
size. Maximum: 
134” long, % oz. in 
zinc alloy; 1%” 
long, .03 oz. in 
plastic. 








Washer base wing and 
cap nuts in die cast 
zinc alloy now 
cataloged by GRC 


Save inventory, as- 
sembly time, and labor, 
with these wide-diam- 
eter washer base nuts. 
Eliminate separate 
washers. GRC offers 
prompt delivery from stock in a com- 
plete range of 14 thread sizes: #6 
through 3g”. Specially suited for over- 
size bolt holes, adjusting slots, soft 
surfaces. 





GRE nylon nuts and screws, wire ties 
and clamps, now available from stock 


New nylon hex nuts in ten sizes (£2 
thru 5/16”). Coil bobbins in a wide 
range of shapes and sizes — from 4” 
diam. x %” long to %” diam. x 7%” 
long — in round, square, rectangular 
and oval shapes. GRC’s specialized tech- 

niques help you take 
advantage of nylon’s 
unique properties. 


Yours for the asking 


—GRC HANDY GUIDE 


TO LOW COST 
QUALITY FASTENERS 


WORLD'S FOREMOST 
PRODUCER OF SMALL 
DIE CASTINGS 


GRIES REPRODUCER CORP. , 
157 Beechwood Avenue, New Rochelle, New York @ NEw Rochelle 3-8600 (A) [Z <> 


mame many 


Circle No. 38 on Reader Service Card 


94 





NEW PRODUCTS continued 


INSERT SAVES TIME 


HI-SHEAR RIVET TOOL Co. — The 
$110 insert is unlike other inserts 
in that it does not require counter- 
boring and tapping. It only re- 
quires hole drilling. It is said to 
provide load bearing, wear resist- 
ant, self-locking threads for holes 
in cast aluminum, magnesium, cast 
iron, etc. The insert can be used in 
temperatures to 450°F. and meets 
self-locking & fatigue test standards. 
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SIMPLIFIES GROOVE 
LOCATION 


MUELLER GAGES CO. — The Muel- 
ler Depth Gage is a double-acting 
gage for the accurate determina- 
tion of the location of either inter- 
nal or external grooves. In addition 
it will measure tapers, with a spe- 
cial attachment. By adding a meas- 
uring ball it becomes a Pin Gage. 
The unit features speed and sim- 
plicity of setting for a wide variety 
of ordinary and difficult groove 
measurements. 
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SOCKET CAP SCREWS 

SET SCREW & MFG. Co. — A line of 
cold forged stainless steel socket 
cap SCTEWS has announced 
with these features: Extra strength; 
Will take greater tightening tor- 
ques, Clean chip-free sockets, 
Rolled threads for perfect fit. They 
come in the new A.S.A. 60 series. 
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We make them all! 


Now, from stock, you can obtain 
longer-lasting steel goosenecks* in 
nominal sleeve sizes for your die 
casting machines. Dodge goosenecks 
are machined and sleeved, ready for 
your use. 


Shown here are just a few of the 
hundreds of Dodge cast steel goose- 
necks we have supplied to industry. 


Select the one that fits your ma- 
chine —then ask us for an eye-open- 
ing quotation! If your gooseneck isn’t 
pictured here, ask. Chances are we’ve 
made it and it’s available. Cast steel 
replacement parts, from pots to 
skimmers, are in stock, too. 


Write us today. We’ll be happy to 
furnish complete details, with- 
out obligation. 


* Users report better than 4-year service life! 





DODGE STEEL COMPANY 


DODGE PRODUCTS UCIVISION 


DODGE 6501 State Road ° Philadelphia 35, Pa. 
PRODUCTS Phone: DEvonshire 2-2200 


THE MOST IMPORTANT. ALLOY 
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You can benefit by Milwaukee’s 
50 Years’ Service to Industry 


Milwaukee operates under the 
Certified Zinc Plan of the 


ANNIVERSARY 
1909-1959 


Since 1909, it has been the privilege of the 
Milwaukee Die Casting Company to work with 
manufacturers of a wide variety of products 
-.- from mechanical pencils to airplanes 
...in applying the die casting process 
to their problems of parts design and 
—— In those 50 years, Milwaukee 

as pioneered many of the developments 
which have since become standard practice. 


If you wish to benefit by our 50 years of 
continuous service to industry coupled with 
the advantages of our modern die casting 
plant, we invite your inquiries. 


NEW PRODUCTS continued 


SINTERING FURNACE 


WALTZ FURNACE Co. — This 14- 
foot continuous sintering furnace 
features gas curtains to provide a 
protective atmosphere for the en- 
tire length of the heating and cool- 
ing chambers. The heating chamber 


American Die Casting Institute. is 12” x 8” x 48” and is heated to 
a maximum temperature of 2300°F 
by 8 vertically mounted glo-bars 
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POWER SUPPLIES 

HEVI-DUTY ELECTRIC Co. — A com- 
plete range of AC and DC indus- 
trial power supplies for regulating 
voltage, current, or power for in- 


/LWAUKEE DIE CASTING COMPANY 


4146 N. HOLTON STREET+> MILWAUKEE 12, WISCONSIN 
; Established 1909 





A9-9701 








PEERLESS 
‘‘FLAME-A-LOY’’® 
PINIONS and RACKS 


FOR DIE CASTING & PERMANENT MOLDS 





& 
FISKE LU BRICANTS are especially for- 


mulated for working aluminum and aluminum alloys. They will 
enable you to produce clean aluminum products at lower cost. 
...+..-€.S.A. No. 2 Cutting Oil 


Machining............. 
ee ee 
Die Casting........... 
Extruding 

er 
UAC ins a0 cobweb eedehewnss 
Wire Drawing.......... 


ss eeeeees. Majestic Soluble Oil 
......231 Die Casting Compound 
514A Hot Die Lubricant 
...... Magic Compound 
......Magic Compound 
-...+...Magic Compound 





Standardized To Mate and Interchange With Each 
Other For Longer Wear At Less Cost. 


We Welcome Your Inquiries 


PEERLESS GEAR & MACHINE CO. 


140 E. WAYNE STREET 
DUNKIRK, OHIO 
TEL. 3101 
Precision Products Since 1921 


*Trademark Registered 


AABBBBAAAA 
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Let us know how you work aluminum and we will send you the 
bulletin that describes the Fiske Lubricant made for your 
industry. 


eRe 
PibKeS METAL WORKING 


Stnce 1870 LUBRICANTS 


FISKE BROTHERS REFINING CO. 
129D Lockwood Street, Newark 5, N. J. 
Plants: Newark 5, N. J. and Toledo 5, Ohio 
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dustrial processes. These systems 
will handle input to 15 KV, single 
phase or three phase, 25-60 cycles; 
Output ratings to 100,000 amperes, 
single phase, two phase, three phase 
or direct current. Uses include elec- 
tric furnace control, anodizing alu- 
minum, coating of magnesium, elec- 
tro-chemical processing, etc. 
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PORTABLE SAND BLASTER 





ALC COMPANY — The Model B 
“Sandy Jet” sand blaster is a new 
portable unit that features more 
power and finger-tip control. It has 
a pistol-grip type blast gun and 
can use all types of abrasives with 
the three sizes of nozzels. 
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MASTER-MOLD WORKS FOR YOU to bring overhead and 
Operating costs down to a realistic level MASTER-MOLD 
can save you up to 70% because this new technique eliminates 
expensive die sets and other costly equipment — slashes set-up 
time, labor costs... handles two jobs at once. 

Short runs can be handled profitably! Short runs, long 
runs can be combined, run together — doubling your 
machine capacity! 

Now you can add to your customers the many small 
manufacturers and experimental workers who cannot bear the 
cost of conventional die-casting methods. 


... write for complete information, or order direct. 


RICHARDS TOOL AND MOLD CO. 


ye ee ee ee ee ee ee - RACINE, WISCONSIN 








PICTURED ABOVE IS OUR MODERN SHOP AND OFFICES - 
exclusively devoted to engineering and building die casting 
dies and molds to exacting specifications. This plant was RICHARD 0. SCHULZ CO. 
designed with capacities to handle and fabricate anything ELMWOOD PARK, ILLINOIS 
* 


from a unit die insert to a 15 ton cylinder or grille die with 
the necessary skills and experience to save you time and DIE CASTING DIES + PLASTIC INJECTION 


money on your next tool. 


NOVEMBER, 1959 


AND COMPRESSION MOLDS 
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Reduce machining 
— part costs with a 


Permanent 
Casting 


Mold 


The conversion of this large Main Housing, 
34” x 16” x 8”, from a sand casting to a 23 
lb. permanent mold casting in 356 Alumi- 
num, brought about two savings. First, the 
savings on the casting for 1200 pieces were 
large enough to pay for the mold, In al- 
dition to the savings on the piece price, 
the close tolerances of a permanent mold 
casting eliminated many machining 
operations. 


costly 


Other advantages include casting the hous- 
ing to these specifications: It must be 
pressure tight. It must be cast flat to 
= 1/33. 


We Welcome Your Inquiries 


Kastern 
OF Tinhere 
CORP.-DIVISION 


THE EASTERN MALLEABLE IRON CO 


69 South Williams St. 
NEWBURGH, N. Y. 
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NEW PRODUCTS continued 


FINE HOLE DRILLER 


4 ‘£ 


HUNTER TOOL — An ultra-fine hole 
driller has been introduced for mill 
or drill press. The unit features the 
‘Albrecht’ micrometer chuck or the 
small Jacob’s. The driller has an 
accuracy of .0002 and features 
finger tip control. 
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TIMING SEQUENCE HEAD 
VALVAIR CORP. — A universal 

timing sequence head for use on 

Valvair Speed King and Inline 








Eliminate shrinkage 
and cracking in 

aluminum: permanent- 
mold castings with 


Foseco 
‘DYCASTAL 


improved “boiling flux” 


This bulletin 
tells you how 
Send for your 
free copy today 


® 
iFoseco 
FOUNDRY SERVICES, INC. 


P. 0. Bex 8728, Cleveland 35, Ohio 











AUTO-DIESEL’S NEW 


4 


Greater Efficiency 


Solves problem of scored or worn tips 
saving thousands of dollars per year 
for the die casting industry. 


Beryllium copper and steel plunger 
rings on piston tips result in maximum 
service life. 


Catalog on Request 


TIP & RING 
PLUNGER 
COMBINATION 


MONEY 
SAV/NG- 
ADVANTAGES 


. Longer wear 

. Denser castings 

. Eliminates aluminum 
pick-up on sleeves 

. Reduces tip changing 
down-time 

. Eliminates buying or 
making new tips 

. You can salvage and 
use your old tips 


Plus—Auto-Diesel now offers stainless steel liners for 


goosenecks—increasing 
on request. 


present life 4 to 1—literature 


THE AUTO-DIESEL PISTON RING CO. 


3141 Superior Avenue * Cleveland 14, Ohio 
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When it comes 


Here's the master check list of iron powders—high- 


lighting the outstanding properties of Hoeganaes Iron lo metal 


Powders. If yours is a special problem, take a second 
look at this list . . . locate that grade best suited to 


your specifications. Then, call in the HSIC service po U ders selectio 2S 


specialist . . . he'll answer all detailed questions. 


M#H-100 ,.. be sure to 


Known throughout the powder metallurgy industry as 


* 
the “work horse” of the industry. Famous as the 
world wide standard for uniformity, compressability, S e | 
iron carbon parts production and copper infiltration. 


mi-100-S HOEGANAES 


Equally famous for the properties above, plus im- 
proved compressability and purity. The “right’’ 
powder for production of large parts or higher 


saree HOEGANAES 


ANCOR &0 


On down over the years, Ancor 80 is still the out- 
standing choice for green and sintered strength. 


PRE-MIXES ... the complete 


You too, like so many parts fabricators, can eliminate 
your mix department worries. It's just this simple. Let 


anlyabeqenrpeiaretipedeaprn of metal — 


for your requirements. HSIC now offers and supplies 
every conceivable iron base mix . . . including low 


yan geo rane ee a MA ders that give 
_ 


other physical properties. 


STAINLESS you the properties 


.. and other nickel, iron and cobalt base alloys. you u Want —for the 


These powders, which are atomized in an atmos- 


phere, have very low silicon contents when de- 


re They tee eclotbigating row, MM eg ad parts properties 
you want to produce 


times that are used for ordinary iron powder. 


-) 


PORATION 


IVERTON, NEW JERSEY 


SALES REPRESENTATIVES IN PRINCIPAL CITIES: Birmingham, Chicago, Cincinnati, Cleveland (Fostoria), Edmonton (Aiberta, 
Canada), Los Angeles, Minneapolis, New England (Elmira, N.Y.), Philadelphia (Riverton, N. J.), Pittsburgh, Sen Francisco, St. Lovis 
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STROH INTRODUCES 


STATISTICAL OUALITY CONTROL 


FOR DIE CASTINGS 


DIMENSIONAL CONTROL 
AT STROH DIE CASTING 
BEGINS WITH A CHART 
LIKE THIS... 


Here's what the new concept 
Control at Stroh Die Casting means to you 




















CRITICAL DIMENSIONS 
can be held within speci- 
fied limits. Buyers who rely 
on statistical dimension- 
ing to assure accurate 
parts for assembly are in- 


of Quality 





LOWER INSPECTION COSTS 


come from simpler receiv- 
ing inspection instead of 
full sampling of each ship- 
ment of die castings. 
Many manufacturers now 
benefit from Stroh's Qual- 


NEW PRODUCTS continued 


Valves eliminates the need for 
timers and relays in circuits requir- 
ing time delay in valve function. 
The head will time in, time out or 
both time in and time out. Delay in 
valve function from 0 to 30 seconds 
is provided by the head. The de- 
lay can be extended to several min- 
utes by connecting an accessory 
reservoir. 
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MARKS HOT SURFACES 
MARKAL CO. — Markal Paintstik 
Markers will mark hot surfaces per- 
manently. The markers can be used 
for heat treating, annealing and 
other hot surface applications. 
Marks will not char, run or burn. 
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vited to consult Stroh. 











ity Control. STRONG FIREBRICK 


BABCOCK & WILCOX CO. — has in- . 
troduced a strong insulating fire- 
brick that is light in weight and 
low in thermal conductivity. The 
mechanical strength of B & W K- 
20 and K-23 has been increased. 
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Seruing the Die Casting Tudustry 
SINCE 1944... 


with ...a complete line of interchangeable replacement 
parts for the injection end of aluminum and zinc 
die casting machines 


REX-BUCKEYE ENGINEERED PRODUCTS... 


* Goosenecks 

















Write for Details 


<gqp, Stroh Die Casting Co., Inc. 


J1r23 WEST BURLEIGH STREET 
MILWAUKEE 10, WISCONSIN 











* Shot Sleeves 


* Plunger Couplings 


* Nose Inserts * Nozzles 


* Machine & Break- 
down Pots 


* Plunger Tips 


* Plungers * Plunger Rods 


* Piston Rings 


Complete rework service on goosenecks, plungers, shot sleeves and plunger tips. 


For All Types & Sizes of Die Casting Machines 


EX. Fi, tf Chey fp bo 2109 W. 41 be ghia 13, OHIO 
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PRECISION METAL MOLDING 





@ Complete Design and Engineering Service ®@ Modern Plant and Equipment 


- 


ee 


® Highly Skilled Moldmakers @ Over 100 Men to Serve You 


Your Product Deserves... 


TOOLS 


Ultra-Precision 


We are proud to have won recognition as 
one of the leaders in this hhighly special- 
ized field — serving the Die-Casting and 
Plastics Industries. For more than 25 
years, our facilities and services have been 
utilized by an ever-increasing list of blue- 
chip companies. We cordially invite you 
to take advantage of our facilities, our 
know-how, our reputation for precision- 
made molds — promptly delivered and 
economically priced. 


ATOLS TOOL and MOLD CORPORATION 
5005 WEST ARMITAGE AVENUE © CHICAGO 39, ILLINOIS +  BErkshire 7-0800 
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when it’s for 
precision die-casting... 








specify | TADANAC 








Zine offers more desirable mechanical qualities and casting characteristics at 
a lower cost than any other metal. For the very best in die-casting zines, specify 
TADANAC BRAND — or alloys made from it. 


For information and assistance regarding zinc die-casting, contact our 
Technical Service Staff. Your inquiries will be given immediate attention. 


With TADANAC BRAND Zinc you get electrolytically refined zine of con- 
sistent high quality, low in impurities and always in good supply with prompt 
delivery assured. 


THE CONSOLIDATED MINING AND SMELTING 
COMPANY OF CANADA LIMITED 


Metal Sales Division: 215 St. James Street W., Montreal 1, Quebec, Canada 
Sold in N York, Ch " 
United States by: AMERICAN METAL CLIMAX, INC., Detroit, Les haan 


TADANAC ZINC SHAPES THE THINGS TO COME 


got 


PRECISION METAL MOLDING 
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Improve surface finish, 
increase die life and 
control casting so- 
lidification with 
Foseco- 
DYCOTE 


coatings for permanent molding 
and die casting components 


This 
tells you how 
Send for your 
free copy today 


bulletin 


fiFoseco 








FOUNDRY SERVICES, INC. 
P. ©. Bex 8728, Cleveland 35, Ohio 





SHELL MOLDS 


continued from page 67 


the mix will rise from a room tem- 
perature of 80° to a maximum of 
100° F. The solution will be cooled 
down, completely hydrolized and 
ready to use, after about 2 hours. 

Different batch preparations — 
especially ones having different 
degrees of temperature rise — may 
give different gelling times in re- 
sponse to the same amount of gel 
accelerator. As the hydrolized ma- 
terial ages, it will gel more rapid- 
ly with the same amount of ac- 
celerator. 

Trial gels should be made before 
trying to fill a core because (1) the 
working time is so strictly limited, 
(2) it may vary due to the way 
that the ethyl silicate was hydro- 
lized, and (3) it is different for 
the liquids alone than for the 
liquids plus the refractory powder. 

Before the mix is poured, plug 
the core at the bottom by press- 
ing a flat piece of tacky wax across 
the opening. Pouring is best done 
slowly on a vibrating surface, since 
vibration will help flow from the 
container and will help air bubbles 





STORY 


behind Reese Powdered 
Metal Knobs for 
Bernz- O-Matic 
Ceramic Grill 


From John B. Spiggle, Purch. Agent for the 
Otto Bernz Co., Inc.: “Our present brass 
powdered metal knob was evolved from a 
smaller knob that was re-designed from a 
screw machine part to reduce cost. When 
we required a larger but similar knob on 
another product, we immediately thought 
of powdered metal. Reese received the or- 
der for this new part because their price 
and delivery were better than others who 
had quoted. We have continued to do busi- 


ness with Reese because their prices have 
been in line and their service and quality 
better than our other sources for pow- 
dered metal parts.” 


FREE BROCHURE “How to Cut Precision Parts Cost with the Remet 


Powdered Metal Process” 


shows how the Reese Corp. can help 


you. Send for your copy today. 


emet 


Ww METAL PRODUCTS CORPORATION 


537 Howard Ave., Lancaster 10, Penna. 


Gears * Pinions * Cams * Ratchets 
Oilless Bearings * Bushings * Ma- 
chine and Structural Parts in 
COPPER * BRASS * IRON * ALLOY 
STEEL * NICKEL SILVER * COPPER 
INFILTRATED IRON 
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POUR EASIER, 

POUR FASTER, 

MORE POURS 
PER LADLE 


with 


SPINGRAT 
ADL 


Light, rugged, Spincraft 
ladles save replacement costs, 
make every pouring job eas- 
ier! Available in a vast range 
of sizes, in stainless steel as 
well as mild. 

a 


LIGHT IN WEIGHT 
LESS FATIGUE! 
7 


NON-SPILL SHAPE 
NO WASTE! 
. 


EQUIPOISED HANDLE 
BALANCED! 
Write Today for Complete 
Data and Prices. 


Spincraft, 


Division 2-0730 
4138 WEST STATE STREET 
MILWAUKEE 8, WISCONSIN 
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CUTS COSTS for | 


DIE-CASTERS 


e CLEANS 
e LUBRICATES 


Remove loose flash and 
clean the mold with a power- 
ful, clean air blast — then 
lubricate all mold surfaces 
evenly, using the same gun 

with a flick of the thumb! 
Adjustment at the gun for 
full range from zero to a 
heavy mist, spraying, fog- 
ging, or vaporizing the lubri- 
cant. Speeds up mold oper- 
ation and reduces casting re- 
jects. Makes every machine 
cycle count. 





Pac orth St. * Tipp Cy, his. 
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SHELL MOLDS continued 


break and escape up one wall of 
the core as the slurry pours down. 

As soon as the core stiffens, the 
wax plug may be removed. It may 
help to key the ends of the core 
by pushing in a larger Nalcast 
crystal or a broken bit of ceramic 
just before the core hardens. Other- 
wise, the ends of the core should 
be roughened by scratching to pro- 
mote a good bond to the shell 
itself. 

Immediately after the cores have 
set, the shell may be formed, pro- 
viding that a thin shell (about three 
coats, such as for aluminum) will 
be made. If the core is to be sur- 
rounded by a heavier, less flexible 
shell, it is better to dry the core 
overnight to allow for full shrink- 
age. This will minimize any tend- 
ency to crack. 

As a general rule, gating should 
allow metal to flow smoothly 
around all sides of a core at once 
when the molten metal is poured. 
Even the best and strongest of 
cores may warp if the hot metal 
hits one side of a core first and 


then the other side a moment later. 
WORK 


SAVE: st. 


on your aluminum alloy 
casting operations with the 


Slahd \NTOCAST 


Automatic Permanent Mold 
Casting Machine 





TIME 


© PORTABLE.. 

Both machines can 
be moved as a unit 
to different furnaces 
for casting different 
alloys. 


® FAST... Auvto- 
matic Timer elimi- 
nates human error 
Dies easily inter- 
changed. Dies need 
less maintenance of 
refractory coating. 


® ACCURATE . Timer has 3-second 
graduations from 0 to 5 minutes; counter re- 
cords cycles to 9,999; jog buttons for ' ‘inching" 

mold in either direction. 


We can adapt your molds to the 
{UTOCAST, or make new dies to 


your specifications. 


Send for our technical brochure. 


STAHL SPECIALTY CO. 


KINGSVILLE, MISSOURI 
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vour industrial 


WORKHORSE 


DURACAST 


investment 


DURACAST is an industrial 
“work-horse” type of invest- 
ment and will produce consist- 
ently high casting yields. 


KERR DURACAST 


is a Non-Ferrous investment specifi- 
cally formulated to give: 

e High permeability « High green 
mold strength e High burn-out 
strength e Resistance to thermal 
shock ¢ Resistance to mechanical 
and casting shock ¢ Maximum flask 
and furnace life (it does not con- 
tain any corrosive or acid pro- 
ducing ingredients.) 


For Woin-ferrous Metals 
K-90 

DURACAST 
DURACAST-20 


For Ferrous Metals 
FERROMOLD 


Write for our 
New Industrial Products Catalog 


KERR MANUFACTURING CO. 


6081 Twelfth St. « Detroit 8, Michigan 


DEALERS 
CASTING SUPPLY HOUSE © New York, New York 
DICK ELLS CO. «© Los Angeles, California 
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BOOST PRODUCT APPEAL with OILITE 





Oilite filter-diffusers are now boosting the sale 
of new air tools by making them practically 
“noiseless”. 


This “best seller” automatic washer is more 
reliable, more economical with OQilite oil- 
cushioned bearings. 


MEF: 
[meween 


SINCE 1929 


~ 


Dust, grit, shocks — plus payloads up to 34 
tons — are all in a day’s work for these tough 
Oilite bearings. 


Quality-built OILITE®* bearings, parts and fil- 
ters help sell many products by improving 
performance and keeping costs down. Mass- 


produced at Amplex’s 2 modern plants, even the 


_most intricate parts are die-pressed directly into 


* Only Chrysler Makes Oilite 


- Y¥ 
BB cuer “i 


PRooUCT 


This self-lubricating Oilite bearing refused to 
fail even after 125 years’ service in accelerated 
life tests. 


ready-to-use, close tolerance shapes. Amplex 
engineering, research and production know-how 
can probably help you. Why not contact your 
Oilite representative today? Look for him in 
the Yellow Pages under “bearings—Oilite” or 
write Dept. L-11. 


he mest trusted mame in powder metalliiurgy / 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
SELF-LUBRICATING BEARINGS 


¢ PRECISION PARTS © METAL FILTERS © FRICTION UNITS 
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@ USEFUL LITERATURE, CATALOGS, MANUALS 


Qualified readers may obtain any of these free technical publications by 
circling the numbers on the Reader Service Cards facing Page 114 


PROCESSES 
Sinterings — MUELLER BRASS CO. — 12-page_bro- 
chure on the company's facilities for making 
powder metal parts, impact extrusions and pre- 
cision parts by five other fabricating methods. 
Sinterings — TECHNAMETALS, INC. — Bulletin de- 
scribes the ‘products and processes available to 
users of powdered metal parts from the company. 
Forgings — BRIDGEPORT BRASS Co. — 9-page tech- 
nical bulletin on the process includes data on free 
cutting phosphor bronze, a free machining alloy 
with a rating of 80. 
Cold Extruded Parts — puRcEss-NORTON MFG. CO. 
4-page technical bulletin on the process of pro- 
ducing cold extruded metal parts. 
Investment Castings — ILLINOIS PRECISE CASTING 
co.—12-page technical brochure describes the 
process and the company’s facilities for producing 
precision investment castings. 
Extrusions — OLIN MATHIESON CHEMICAL CORP. 
— Brochure on cold processed rod and screw ma- 
chine stock. 
Investment Castings — MISCO PRECISION CASTING 
co. — Vol. 2 No. 4 of Casting About with Misco 
features data on investment castings in the Ly- 
coming T-53 Gas Turbine Engine. 
Extrusions — THE BABCOCK & WILCOX co. — Bro- 
chure tells how to cut costs by using extruded 
alloy mechanical tubing. 


MATERIALS & EQUIPMENT 


Platinum-Group Metals — METALS & CONTROLS — 
8-page brochure describes the company’s plati- 
num-metal products. 

Metal Spinning — sprncrart, inc. — “Notes for an 
Engineer's File” is an informative monthly news 
sheet on solving metal forming problems. 

Die Casting Machines — kux MACHINE co, — 29- 
page technical brochure gives complete specifica- 
tions on the various size and models of Kux die 
casting machines. 

Materials Research Furnace — curtis-wRiGHT 
corp. — Data sheet on a high-temperature resist- 
ance furnace for research and development. It’s 
designed for continuous operation at 4,800°F. 
Density Determination — ENGINEERED MATERIALS 
— 1l-page technical report on heavy liquids for 
sink-float density determinations in quality con- 
trol and research. 

Processing Secondary Metals — FRANKEL CO., INC. 
— 16-page brochure on processing high alloy sec- 
ondary metals. Contains details on 36 alloying 
materials. 

Indicators & Controllers — GENERAL ELECTRIC CO. 
10-page bulletin gives data and specs on electric 
indicators and controllers for low cost measure- 
ment and control. 


159 Spectrochemical Instruments — BAIRD-ATOMIC, 


160 


16 


1 


inc. — Brochure describes operation and applica- 
tions of Emission Spectrochemical Instruments. 
Processing Ovens — HEVI-DUTY ELECTRIC co. — 6- 
page bulletin describes batch type and semi-auto- 
matic continuous industrial heat processing ovens. 
Stuccoing Equipment — ALEXANDER SAUNDERS & 
co. — Data sheet gives specifications on a fluidized 
bed unit for applying refractory grain to make 
shell investment molds. 

Metal-Mesh Conveyor Belts — CAMBRIDGE WIRE 
CLOTH co. — Data on a new technique in manufac- 
turing metal-mesh conveyor belts where new 
crimp wheels crimp the transverse wire at an 
angle. Belts of this type are used in sintering fur- 
naces. 

Tool Steel — uppEHOLM CO. OF AMERICA, INC.—12- 
page technical bulletin on Tri-Tung high-carbon, 
high-chrome air and oil hardening tool steel for 
long production runs. 
Compacting Tools — GENTRY CARBIDE TOOL & DIE 
co., Inc. — 8-page brochure shows the company s 
facilities for making draw dies, swaging dies, com- 
pacting tools, blanking dies, jigs and fixtures. 


FINISHING 


Abrasive Recommendations — THE CARBORUNDUM 
co. —57-page catalog lists over 1600 abrasive 
wheel recommendations for grinding everything 
from Agate to Zirconium. 

Phosphating Compound — TuRCO PRODUCTS, INC. 
— Data sheets on a low temperature phosphating 
compound that operates ata temperature as much 
as 70 degrees lower than required by conventional 
phosphating processes. 

Ultrasonic Cleaning Primer — NATIONAL ULTRA- 
SONIC coRP. — 12-page data booklet serves as a 
guide to potential users of ultrasonic cleaning 
equipment. 

Coatings — Dow CHEMICAL CoO. — 44-page prod- 
ucts catalog lists properties and uses of some 375 
industrial chemicals. Includes a section on coat- 
ing products. 

Cleaner — MACDERMID, INC.—5-page data sheet on 
the Alumetex Process for preparing commercially 
used aluminum alloys for any type of electro- 
deposit. 

Torque-Sensitive Driver — SCULLY-JONES & CO. — 
Data on a torque-sensitive driver for use in man- 
ual-feed drilling and reaming operations that fea- 
tures an adjustable clutch to disengage the tool 
when breakage is eminent. 

Plating & Polishing News — HANSON-VAN WINKLE- 
MUNNING co.—A quarterly brochure that will 
keep you abreast of the latest equipment, supplies 
and processes in the plating and polishing industry. 
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These parts are IMMUNE TO 
MOLTEN ALUMINUM 


Molten aluminum can’t wet, can’t harm the precision-formed parts shown 
here. These parts and fittings for aluminum die-casting and direct-chill 
castings are all made of REFRAX® silicon-nitride-bonded silicon carbide. 
They are Carborundum’s answer to the need for a material that can be 


formed into intricate parts with outstanding corrosion resistance far 


above normal melting temperatures. REFRAX shapes are solving many 


problems in aluminum holding furnaces and aluminum alloying furnaces 
(including reverberatory and induction). 

Consider the value of these other properties in your operation: Toler- 
ances of + .0005 in./in.; a modulus of rupture of 5600 psi at 2450°F 
(even the best heat resistant alloy melts below this temperature); and 
high heat conductivity that approaches that of chrome-nickel steel. Write 
today for product bulletin and technical articles on REFRAX materials. 
Refractories Division, The Carborundum Company, Perth Amboy, 
New Jersey, Dept. R-129. 


CARBORUNDUM 


Registered Trade Mark 





exceptionally 
close limits... 


The photograph shows the connecting rod of an unusual hydraulic 
pump built by a company whose name is known everywhere. 


The finish in the bore of both the large hole and the small hole must 
be held to very fine profilometer reading. 


In addition, the axes of these two holes must be parallel to each other 
within exceptionally close limits. Naturally, the user of a cast bronze 
part such as this turns to Bunting in order to assure strictest ad- 
herence to his print and specifications. 


For the unusual, as well as the usual, in bearings, bushings, bars, or 
special parts of cast bronze, sintered bronze, or Alcoa aluminum, try 
Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed Product 
Engineering Department are at your command without cost or obligation 
for research or aiding in specification of bearings or parts made of cast 
bronze or sintered metals for special or unusual applications. 


. Bk Ov WUE FOL YOU COPY Of +++ 
Bunting's “Engineering Handbook on Powder 
Metaliurgy” and Catalog No. 58 listing 2227 sizes of 
completely finished cast bronze and sintered 
oil-filled bronze bearings available from stock. 


Bunting. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio—EVergreen 2-3451 
Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL 
BRONZE OR SINTERED METALS ° 


PARTS OF CAST 
ALCOA® ALUMINUM BARS 
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© opportunities 


jobs & equipment 





Opportunities rates: $20 for 
the first column-inch; $15 for 
each additional column-inch 
payable in advance. To answer 
box number advertisements, 
address responses to the box 
at Precision Metal Molding, 
812 Huron Rd., Cleveland 15, 
Ohio, Closing date: Ist day of 
month preceding publication. 

















POSITIONS OPEN 





WANTED —A man experienced in Powder 
Metal Tooling Manufacture, The F. J. Stokes 
Corporation Offers an unlimited opportunity 
for an experienced man to lead a new de- 
partment. The man qualifying for this posi- 
tion must have a sound knowledge of the 
Powder Metal Industry and its tooling prac- 
tice. We envision this man as a working leader 
of a group producing tooling with wide re- 
sponsibility for method and manufacturing 
techniques. Interested persons forward com- 
plete resume to: Personnel Department, F. J. 
Stokes Corporation, 5500 Tabor Road, Phil- 
adelphia 20, Penna. 


Leading manufacturer of die casting ma- 
chines and powder compacting presses re- 
quire sales representative for Ohio - Penn- 
sylvania - Western New York area. Good 
drawing account commission basis. Must be 
willing to travel and reside in Cleveland - 
Pittsburgh area. Send complete resume of 
qualifications and experience. Replies will be 
held in strict confidence. Box 11359. 


Sales Representatives — Progressive Eastern 
Die Caster requires men to sell Zinc Die 
Castings. Excellent territories open for quali- 
fied men. Commission basis only. Address full 
details to Box 11159. 


LIGHT METAL DIE CASTING 
PRODUCTION SUPERINTENDENT 
Rapidly-expanding die casting company lo- 
cated in smaller Midwest city offers an ex- 
cellent opportunity for qualified man, to 
participate in growth of company. Must have 
experience in light metals die casting. State 
education and compensation requirements. 

Box 11659. 





POSITION WANTED 





INVESTMENT CASTING. Engineer with 14 
years experience in plant management, esti- 
mating, tool design, job engineering, produc- 
tion and quality control. Available full-time 
or as consultant to set up new plant or move 
into existing plant, ferrous or nonferrous. 
Resume on request. Box 11559. 


PRECISION METAL MOLDING 
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Mind he... 


EAST COAST 
INVESTMENT CASTERS 


for your tremendous response to 
our consultation service. Your pa- 
tr ge has bled us to move 
to newer and larger quarters to 
better service your Investment 
Casting needs! 





Exclusive Eastern Distributor for: 
WAI-MET ALLOYS 


Steel Shot and Ingot for 
Investment Casting. 


YATES MFG. CO. 


Extruded Waxes and 
Pattern Waxes 


KERR MFG. CO. 
Ferrous & Non-Ferrous Investments 
Plus A Complete Line of 
Casting Equipment and Supplies 
“IN-STOCK” DELIVERY 


Our “in-stock delivery system origi- 
nating from our local warehouse as- 
sures you of receiving fast delivery. 


Casting Supply House 


One of the largest suppliers for 
Investment Casters in the East. 


62 West 47th St., New York 36, N. Y. 
JUdson 6-0290 


























FOR RENT 





TOOL & DIE SHOP. Firmly established suc- 
cessful business producing die cast dies for 
all major automotive companies, for home 
industrial parts, aircraft parts and miscel- 
laneous items. Most complete modern shop. 
Low rental with lease. Located in Cleveland, 
Ohio. Reasonable price. Details furnished 
upon request. Box 11459. 





FOR SALE 





A.B.C. Zinc Die Casting Machine 8" x 10" 
die block. | Ib. capacity. $1150. Top condi- 
tion. Write or call Black River Wood Products 
Company, Bangor, Michigan. 


FOR SALE—Going business in Chicago offer- 
ing complete service of zinc die casting, 
polishing, and plating of well over a half- 
million sales annually. Operations continue 
profitable since start of business ten years 
ago. Other interests plus capital gains is 
reason of corporate owners for selling. Write 


Box 11259. 





SaVe 


on BOY 


ON UNIT DIE BLOCKS 


AND EJECTOR PLATES 


And we're talking about H-13 type steel — with 


even greater savings on other types! How 


can Richards Tool and Mold give you these big 


savings ? The unit cavity block shown at right 
is your answer. A Richards cavity block (used 


with a Richards Master Mold) gives you 


practically 100% productive area. Compare this 
with any other unit die block with far less usable 


area per square inch and the waste of high 
price metal on the outer edges. 

These Richards advantages plus exceptional 
simplicity of design — mean quotations 35% or 
more below those on unit die blocks now available ! 

Richards cost-saving method is fully covered 
in a special catalog sheet. Write today for your 
free copy — or give us a call. 


Typical Richards cavity crafts- 
manship. Note full use of 
productive area. 


RICHARDS 


TOOL & MOLD CO. 


2715 Lathrop Avenue ® Racine, Wisconsin 
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LEYDEN 
WAX INJECTORS 


3 OF OUR MOST POPULAR 
MODELS 


MODEL NO. FSIWP 


MODEL NO. FBIWP 


° 1a “a 
|e 
| 


f 


MODEL NO. HBIWP 


For complete details write direct to 
eyden Hydraulics 


Any Type or Size Unit Built to 
Your Specifications. 


LEYDEN 
HYDRAULICS, INC. 


1800 North River Rd. * Melrose Park, Ill. 
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Cut Die Costs and Save Time with Stock Replacement Units 


DIE CHANGES that normally take 
3 to 5 hours are done in minutes with 
D-M-E’s Standard Unit 
zinc or aluminum die casting. 

Standard interchangeable Replace- 
ment Units are in stock now to reduce 
your die costs and shorten delivery 
schedules. 

D-M-E’s Standard Unit Die as- 
sembly offers these unique features 


Dies for 


for added savings in production time 
and maintenance: 


SEVEN BRANCHES 


FOR FASTER SERVICE 


Write TODAY for 
Complete Specifications 


110 


SAVE ON SHORT RUN 
DIE CASTINGS! 


CHANGE DIES IN MINUTES! 


With D-M-E Standard Unit Dies 
for Zinc or Aluminum Die Casting 


Construction permits complete 
freedom on three sides of the cavity 
for placement of cores or cooling 
lines; six sturdy leader pins and bush- 
ings provide accurate alignment and 
trouble-free performance; and “‘quick 
change” wedge clamps for positive 
positioning of each plate. 

Standard Replacement Units are 
quickly positioned in the Unit Die 


Holder by a precision T-slot in the 


mating edge of the plates; there is no 


interference with the cavity layout. 

Whether you 
pinion or automatic ‘‘pumper-type”’ 
ejection, D-M-E has a Standard Unit 


require rack and 


Die to fit the machine. 

D-M-E Unit Die Holders are avail- 
able for Standard 10” x 12” or 12” x 
15” Replacement Units. 

Start saving now on your short-run 
die-casting jobs with D-M-E Stand- 
ard Unit Dies. 


DETROIT MOLD ENGINEERING COMPANY 





GME 
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After impartial tests... try Die Slick! 


New No. 44 Die Slick for aluminum die casting prevents sticking and 
soldering better than anything else tried, say leading die casters. No. 
44 is the only compound that thins with water for regular jobs (elirh- 
inates smoke and fire hazard, reduces storage space) and thins with 
kerosene or solvent on tough jobs (bright clean finish, easy release). 

Die Slick No. 44 is thixotropic — resists settling. When thinned with 
3, 4 or 5 parts of water or kerosene it has the consistency of heavy 
cream, yet it brushes or sprays like water. 

Try it thinned both ways. See why some shops have standardized 
on No. 44 Die Slick for all their aluminum die casting. Order a trial 
gallon today at our risk. 


Die Slick is a registered trade mark of G. W. Smith & Sons, Inc. 


DIE SLICK 


G. W. SMITH & SONS; INC.; 


1703 SPAULDING ROAD, DAYTON 3; OHIO 
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Hammond Machinery Builders, Inc, 82 Kerr Mfg. Co. 
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Misco Precision Casting Co. 


Mueller Brass Co 


N 
Neilson Chemical Co. 


New England Die Casting Co. 


° 
Oakite Products, Inc. 


Olin Mathieson Chemical Corp. 
Metals Div. 


P 


PMD Extrusion Die Co., Inc. 
Paramount Die Casting Co. 
Peerless Gear & Machine Co. 
Permanent Mold Die Co., Inc 
Pierce-Waller, Inc. 

Precise Castings, Inc. 
Precision Extrusions, Inc. 


Premier Die Casting Co. 


R 
Reese Metal Products Corp. 
Republic Steel Corp 
Rex-Buckeye Co. 
Richards Too! & Mold Co. 


advantage of us |" 


s 


By “everyone” we refer to our customers. They take St. Joseph Lead Co. 
advantage of us. And as for us . . . we go for it! 


Take our field metallurgist, for example. Our customers mihadcmaieens 
take him. They are always taking him —right to their , Smith & Sons, Inc., G. W. 
plants for consultation and counsel on planning new 1 
products and solving present production problems. This 
service costs the customer nothing . . . often saves him Stahl Specialty Co. * 
a lot. This on-the-scene assistance is part of Henning's 
program of providing customized alloys and customized ; 
service. co Sutton Engineering Co. 

You can take advantage of us too. See how HB & S' 
customized service with customized alloys improves 
your operations — and cuts your costs. 


Take advantage of another Henning “extra”: ; ™ athe 
Write today for your FREE copy of 
“Die Casting With Zinc Base Alloys" U 


Spincraft, Inc. 


Stroh Die Casting Co., Inc, 


T 


Union Carbide Chemicals Co. 
Division of U.C.C 


; Universal-Cyclops Stee! Corp 
Dependable Service since 1922 


91-117 ScottAve., at Randolph St., Brooklyn, N. Y. Phone: HYacinth 7-3470 


. w 
Smelters and Refiners of aluminum, bronze, brass, zinc, leod. Producers of ZAMAK alloys. 


WaiMet Alloys Co. W 
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S DATA OFFERED IN THIS MONTH’S ADS 


the Reader Service Cards facing the last page will 
get you these free reference materials. Circle the numbers and mail. 


. Lubrication — Technical Data on 
graphite-water base dispersions 
for forging lubrication is available 
from Acheson Colloids Co. 


. Sinterings — Engineering Bulletin 
3020 from American Sinteel Corp. 
gives technical data on ferrous and 
non-ferrous powdered metal prod- 
ucts and their design. 


Metal Powders — Handbook C-14 
gives technical data on AMCO 
non-ferrous metal powders. 
American Metal Climax, Inc. 


. investment Casting — “Practical 
Guide to Investment Casting”, is a 
44-page design handbook from Ar- 
wood Precision Casting Corp. 


. Plunger Rings — Literature on The 
Auto-Diesel Piston Ring Com- 
pany’s tip and ring plunger com- 
bination that solves the problem 
of scored or worn tips. 


. Die Casting Machines — Complete 
details on a line of high-pressure 
cold-chamber and hot-chamber 
die casting machines in capacities 
from 125 to 1,000 tons. B & T 
Machinery Company. 


. Extrusions — Technical Bulletin 
TB-413 tells how job-matched ex- 
trusions reduce the cost of finished 
products. Babcock & Wilcox Co. 


. Sintering — The ‘Engineering 
Handbook of Powder Metallurgy” 
and Catalog No. 58, which lists 
2,227 sizes of completely finished 
cast bronze sintered oil-filled bear- 
ings, are available from Bunting 
Brass & Bronze Co. 


. Refractory Shapes — If you work 
with aluminum holding or alloy- 
ing furnaces, you should get data 
on refractory shapes from the Re- 
fractories Div., The Carborundum 
Company. 


. Die Casting Machines — Complete 
line of Cast-Master die casting 
machines is described in Catalog 
CM-100. H-P-M Div., Koehring 
Company. 


. Fire-Resistant Fluids — Technical 
Bulletin on Cellulubes that are 
available in six ranges of viscosity. 
Celanese Corp. 


. Crucible Melting — “Getting the 
Most from Crucible Melting” is a 
new technical bulletin from the 
Crucible Manufacturers’ Associa- 
tion. 


Die Casting Dies—Brochure shows 
the company’s complete engineer- 
ing facilities for making die cast- 
ing dies. Damen Tool & Engineer- 
ing Co., Inc. 
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26. Standard Unit Dies — Literature 


from Detroit Mold Engineering Co. 
tells how to make die changes in 
minutes when die casting zinc or 
aluminum. 


. Die Castings — 16-page facilities 


brochure shows the company’s die 
casting techniques for solving 
rigid design requirements in zinc 
and aluminum die castings. Dollin 
Corp. 


. Investment Casting Cores — Du- 


Ceramic, a new material for in- 
vestment casting cores, is described 
in technical literature from Du- 
Co Ceramic Co. 


- Metal Working Lubricants—for all 


methods of working aluminum 
and aluminum alloys are described 
in literature from Fiske Bros. Re- 
fining Co. 


. Improves Surface —finish, in- 


creases die life and controls cast- 
ing solidification. Technical bulle- 
tin on Foseco Dycote for perma- 
nent molding and die casting com- 
ponents. Foundry Services, Inc. 


. Eliminate Shrinkage — Technical 


bulletin tells how Foseco Dycastal, 
a boiling flux, eliminates shrink- 
age and cracking in aluminum 
permanent mold casting. Foundry 
Services, Inc. 


. Small Parts Problem? —A _ solu- 


tion might be found in informa- 
tive bulletins from Gries Repro- 
ducer Corp. on small zine die 
castings. 


. Die Casting— “Behind the Scenes” 


is a report from Hampden Brass 
& Aluminum Co. on their facili- 
ties for handling your aluminum 
and zinc die casting requirements. 


. Zine Die Casting Facts — Hen- 


ning Bros. & Smith, Inc. has is- 
sued an engineering data book on 
“Die Casting With Zinc Base Al- 
loys.” 


. High Temperature Lubrication — 


“Thermal Lubrication,” a new 
data booklet on high temperature 
lubrication from E. F. Houghton 
& Company. 


. Air or Vacuum Melting — Bulletin 


20-30 from Inductotherm Corp. de- 
scribes the Inducto Integral 30, an 
efficient and economical melting 
unit for a variety of applications. 


. Investment — Duracast, a non-fer- 


rous investment, is just one of the 
industrial products described in 
Kerr Manufacturing Company’s 
catalog. 
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. Die Casting Machines — Catalog 
illustrates the features and models 
of the full line of Kux Machine Co. 
die casting machines. 


. Die Steel — Technical data sheet 
on VDC Type H-12 hot work steel 
that is easy to machine, responds 
uniformly to heat treatment La- 
trobe Steel Co. 


. Die Casting Machines — Lester- 
Phoenix, Inc. wants you to check 
the specifications on their die cast- 
ing machines if obsolete equip- 
ment is stealing your profits. 


. Die Castings — Design data from 
Litemetal Dicast, Inc. on alumi- 
num, magnesium and zinc die 
castings. 


. Die Castings — Brochure from 
Paramount Die Casting Co. serves 
as a brief guide to designing for 
die castings and shows the com- 
pany’s facilities. 


. Cleans, Lubricates — That’s what 
the Air-Lube System, manufac- 
tured by Pierce-Waller, Inc. does. 
Technical data sheets are avail- 
able from the company. 


. Extrusions —“P-E Extrusioneer- 
ing News”, a new bulletin from 
Precision Extrusions, Inc., shows 
cost-cutting solutions to various 
design problems. 


. Vacuum Die Castings — Literature 
on vacuum die castings and the 
Premier Die Casting Company’s 
facilities for producing them. 


. Sintering Savings — A technical 
report, “How to Cut Costs With 
The Remet Powdered Metal Proc- 
ess” is available from Reese Metal 
Products Corp. 


. High Strength Powder — Technical 
book ADV 1028 gives the prelimi- 
nary information on Type HS6460 
High Strength Powder that has 
excellent carbon compatibility for 
higher stressed parts. 


. Ladles—Technical data and prices 
are available from Spincraft, Inc 
on their line of stainless steel 
ladles. 


. Automatic Casting Machine — 
Technical bulletin from Stahl 
Specialty Co. describes the Stahl 
Autocast, a automatic permanent 
mold casting machine for your 
aluminum alloy casting operations. 


. Statistical Quality Control — for 
die castings. Technical literature 
from Stroh Die Casting Co., Inc 
describes their use of quality con- 
trol for lower inspection costs. 


113 





. Extrusion Presses — processing ma- 
chines. Bulletins 25 and 50 from 
Sutton Enginering Co. give tech- 
nical data on a complete line of 
hydraulic extrusion presses, bar, 
tube and shape straighteners, roll- 
er levellers, detwisters, etc. 


. Fire-Resistant Fluids — The book- 
let ‘‘Ucon Hydrolubes Spell 
Safety” is available from the Union 
Carbide Chemicals Co. 


. Die Steel — Thermold AV, a vac- 
uum degassed die casting die steel, 
is said to assure longer produc- 
tion runs. Details are available 
from Universal-Cyclops Steel Corp. 


- Corrosion Protection — Technical 
manuals from Allied Research 
Products, Inc., tells about chro- 
mate conversion coatings and clear 
protective coatings. 


- Finishing Equipment — Almco, 
Queen Products, Div., King-Seeley 
Corp. has issued an album of new 
products which contains brochures 
on a spindle machine, Vibrasheen, 
and price lists on compounds and 
media for barrel finishing. 


. Controlled Barrel Finishing—Man- 
ual contains technical data on a 
system of controlled barrel finish- 
ing, CARBOtrol 7. Gives data on 
all types of abrasive media, barrel 
finishing compounds, and machines 
and equipment. The Carborundum 
Co., Electro Minerals Div. 


. Automatic Finishing Machines — 
Clamps and fixtures, mask wash- 
ing machines, and spray painting 
masks are described in technical 
literature from Conforming Matrix 
Corporation. 


. Multiple Hole Drilling — Data on 
fixed center drilling heads with 
jigs and fixtures for multiple drill- 
ing of holes on production runs. 
Errington Mechanical Laboratory, 
Incorporated. 


. Drilling, Tapping Heads — Engi- 
neering data on 5 models of circle 
or straight line type multi-hole 
drilling and tapping heads. Ettco 
Tool & Machine Co., Inc. 


. Rust Stripper — Bulletin 9651 de- 
scribes Rustripper, a alkaline ma- 
terial with powerful cleaning and 
chelating action. Oakite Products, 
Incorporated. 

. Vibratory Finishing -—— Technical 
bulletin describes the Vibratron, 
for precision finishing of parts 
faster than by barrel finishing. 
Roto-Finish Co. 


. Flat Finishers — for grinding, pol- 
ishing and deburring in one op- 
eration are presented in technical 
data. Hammond Machinery Build- 
ers, Incorporated. 

. Master-Molds — and cavity blocks 
for aluminum and zinc die casting. 
Information is available from 
Richards Tool & Mold Company 
on how you can save up to 70% 


because this new technique elimi- 
nates expensive die sets and other 
costly equipment. 

. Unit Die Blocks — and ejector 
plates. Cavity blocks, said to give 
you practically 100% productive 
area, are described in a catalog 
sheet from Richards Tool & Mold 
Company. 


——— 


ARWOOD NAMES MAIN 


MAIN 


ARWOOD PRECISION CASTING CORP. 
has appointed George Main assist- 
ant sales manager. In his new 
duties he will be responsible for 
customer relations, sales represen- 
tatives, and Arwood manufactur- 
ing plants. 
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ZINC — 99.99% 





One Fine 
Zinc For 
Die Casting 
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f it’s experience you're after... 
eall a Hoover Van 


Some folks with experience and that cer- many of them for 35 years. We 


make 
tain touch can do the impossible. We aren't quality castings. Make ’em for lots of dif- 
making any wild claims about the alu- ferent companies. Why not call us? We'll 
minum and zine alloy castings we produce. have one of our experienced Sales Engi- 
But we've been satisfying our customers — neers give you the 


In Canada ~- Hamilton, Ontario 


DIE CASTING » HOOVER 
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ae THE HOOVER COMPANY, Die Casting Division, North Canton, Ohio Die Casting specialists since 1922 = 





Her houseworke 4 breeze 
with appliancee made of Aves 
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Today’s homemaker manages a neat, well-run household and still enjoys a full 
share of leisure time—with a big assist from aluminum and its modern, work 
saving applications. 

She finds new convenience with aluminum pans and utensils that protect the 
taste of food, clean easily, heat quickly and evenly... she benefits from the 
better operation that strong, durable aluminum cast parts bring to her electric 
iron, vacuum cleaner, electric grill and scores of other appliances. 

Apex and its metallurgists work closely with the foundries and die casters 
who serve the appliance industry. Custom and standard aluminum alloys, pro- 
duced by Apex to rigid specifications, provide the performance and quality you 
want in these modern day work savers. 


Research - APEX SMELTING COMPANY 


leadership Producers of ALUMINUM, MAGNESIUM AND ZINC ALLOYS 


back of 


; CHICAGO 12 CLEVELAND S LONG BEACH 10, CAL. 
every ingot 


SPRINGFIELD, OREGON (National Metallurgical Corp.) 











Your products may also be produced better and more efficiently with the help 
of aluminum castings. Apex Smelting and the companies it serves in the die 
casting and foundry industry stand ready to assist you and your engineers. 
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